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ROM the skillful hands of our craftsmen 

to the welcoming hands of airplane pilots, 
three amazing instruments are now flowing 
steadily and in volume. 


These are the gyro-horizon, the directional 
gyro, and the remote indicating compass. 
‘The first two were designed by Sperry, and 
are built by Sperry and Fisher Body. The 
latter was designed by Bendix, and is built 
by Bendix and Fisher Body. 


To meet their specifications, in the volume 
required, was a challenge to Fisher techni- 
cians. 


But true craftsmanship knows no limits. 
And the extreme precision demanded in the 
manufacture of these instruments was but 


ie MOUNT 


‘The Army-Navy“ E” flies above four Fisher Body plants 
for excellence ire prodacin an frm te thers 
for tank production, while the Nav with four 
‘tars, is lnen by sill another Fisher Body plant for ts 
navel ordnance work 


an extension of notably accurate work done 
on bombers, gun-breech housings, tanks, 
anti-aircraft guns, and other armament. 


We have learned to bank on craftsmanship 
—to depend on it. And any time our fighting 
men need a technical plus to put them in 
the clear, we'll burn the lights every night 
till they get it. 
Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 


“Don’t tell the General... but | helped put 
his army on synthetic rubber tires!“’ 


egan back home, 


before the war, with a 
road test that totaled 
80,000,000 miles” 


irich Company 
» prove that synthetic 
r would work in pas- 
ger tires. So they sold sev 
thousand tires, and asked 
to send in mileage re- 
All together we rolled 


enger car tires 
more than 50% of 
their natural ru 


ar tires are made 
int synthetio— 


has been replaced 


e-Pearl Harbor test 
a 3-year head start. It 
gave us the "know how” that 
has as already enabled us to pro- 
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READERS AMAZING GIFT OFFER! 


= ib: 
ONLY 


And I You Decide 
You Want Them—19 More Books—Almost Asa Gift! 
No Home Is Complete Without This 
‘Superb Deluxe Encyclopedia 
See eae 


- No books 


YEN GIFT BOOK 


‘cyclopedia aa necessary aa atu 


ontsand thosepreparine forbetter jobs. 
19 More Volumes— Practically As A itt 
‘Your gift volume, will, tmpre \ 
‘certain, that a \\ 

20 LARGE VOLUMES 


photorrap! 
Up-tonthe- 
{g) ExcyelepediaEfueational Service 


ich in facts 
‘Top-notch experts have covered every 
4a A 105 Court St., Brookiyn 2, W. Y. 
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iat matter at Dayton, Ohio. Yearly wubscriptions to the United States, #2 
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© It’s always time for an accounting in the business world. 
‘That’s why Accountancy is the dominating profession of 
business; why accountants are well paid and in demand. 


e © Interested? Then it’s time for an accounting of your 
Have you made up a personal balance sheet 


own affairs. 
lately? ‘Then try it and sce if you're satisfied with the 
: credit side, 


our salary, 


Pn © If you aren't contented with your work, 
your rate of progress, your future—NOW is the time 


INTERNATIONAL CORRESPONDENCE SCHOOLS TUMTION RATES 


HELPING To 


Without cost or oblig: 
the course before whi 


to begin training with I. C.S. for the position offering 
the rewards you desire. 


© Taxes are more involved and are taking a larger part of 
business income than ever before. This increases the need 

i counting. Mail the 
coupon today for full information on authoritati 
tical I. C. S. tr 


opportunities in a 
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STEWART ROUSE. We think it's 
high time we presented a man whose 
drawings are an outstanding feature 


the Chicago Art Institute, has been a 
staff artist for P.S.M. since 1933, and 
stands six feet three in his socks. 
Characteristic of his fine work are the 
drawings on pages 59 and 68-69 of 
this issue. 


EDITOR... ew ee Chor 
ASSISTANT EDITOR 

AVIATION EDITOR... CB 
HOME & WORKSHOP EDITOR. Horry We 
ART EDIIOR sw ee Corsten 


EDITORIAL ASSOCIATES: Fred ©, Newman, 
news editor; Alden P. Armagnac, 8. T. Richards, 
Horry Samuels, Michele de Sontis, Don R 
Jock O'Brine, Jeon Ackarmonn, Fronk Rowsome, 
dts Cork W. Bertsch, Ruth Westphal. 


ART ASSOCIATES: Stewart Rouse, William Patrick, 
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Could you use $2,600 to supple- 
ment of replace your income, or 
for medio and other extra’ ex- 
penses if you were totally disabled 
Ey accidental moans for 2 years? 
Could you use $107.14 every 
30 days for as many as 104 week 

during the time you were laid up? 
Could you use $53.57 every 
30 days for as long as 26 weeks if 
you were only partially disabled? 
Would $5,000.00 help your de- 
pendents if you were killed by 
accidental means? 

Would you like to have, for a 
modest added investment, $25.00 
weekly for 52 weeks if disabled 
by ill health? 

And, for slight extra cost, up to 
$290 for hospital room or a nurse 
in the home—surgery— X-ray— 
anaesthesia—operating room or 
laboratory fee to be paid direct to 
you for these services? 


Save 25% to 334% 


.. « by sharing your risk direct at 
cost with more than 212,000 care- 


fully chosen business, professional 
and technical men and other pre- 
ferred male risks, between ages of 
18 and 55. 


Not a Limited Type Policy 


It covers you night and day—at 
home or on trips: york or at 
play. . . It covers recreational and 
sporting mishaps, including those 
incurred while you are busy in 
Your home workshop or at 

obby 


members who 
in the armed forces may receive 
ntinued protection while in the 
ULS, or Canada. 


Only '2 to JOIN xo 


Nothing more to pay 
until late next June 
for the $5,000-$25.00 
weekly accident policy 
if your application 
accepted now. 

terly payments have 
never exceeded $3.00 
—have recently been 


-d cost. More protection per dollar 
in any other leading company, 
No jokers! No trick clauses! No red 
tape! No physical examination! No 
solicitors! 


[-— -~THE COMMERCIAL TRAVELERS- — 4 
muTtuat ACCIDEN 


H. E. Trewvett, Sec’y 


your free booklet "Facts about 
Accident, Health and Hospital- 
ization Insurance.” 
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Utica, New York 
Ps-1 
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| DO YOU OWN An 8 mm. or 16 mm. Projector? 


YE Qwee CASTLE FILMS’ THRILLER 


“SALUTE 


TO THE 


NAVY!" 


Here Is the most amazing close-up destruc- 


1 blasted == tion of Jap planes ever recorded by a movie 


camera! An inspiring tribute to the world's 
greatest navy! A prize for every sailor and 
every sailorman's family! A treasure for all! 
From the training of Bluejackets to the final 
breath-taking spectacle of flaming action, 
you see your Navy in unleashed might on 


your own screen! Own this astounding home 
movie! It’s for now and posterity! 


! New De Luxe Castle Films’ Catalog, 
ig describing 98 thrilling home movies 


you can own and give! 


Send Castle Films’ “SALUTE TO THE Navy’ 
in the size and length indicated. 


q 
i) 
Name. 


Address, 


———————— 
| 


State. 
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“J ew vorx 20 cwicaso 3. SAM FRANCISCO 4 
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DEADLY WEAPONS 
against the Axis ! 


Dosr as deadly—just as victory-vital—as planes, guns 


and tanks—are the draftsman’s tools! PS. 
20» Even though 


you expect to go 
into the Armed 


Without those tools—in trained hands—we'd pro- 
duce no new planes, guns, ships, tanks, buildings! 
Learn—right now—to fight with those tools—as a 


3 Forces, bear in 
trained draftsman! 


mind that trained 
draftsmen get 
higher ratings 
and higher pay! 


Mail this coupon, and learn how a low-cost I. C. S. 
Course in Drafting, studied in your spare time, can make 
you a better fighter on today’s industrial battlefield— 
ready for a bigger, better paying job in the victory-world 
of tomorrow! 


INTERNATIONAL CORRESPONDEREE seuooLS = ESEaae 


ARMED FORCES 


BOX 7676-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
Sie Bier = Beate 


ete 
8 Bicetienl Pratine 


Sea aa apace 
ieee i 
Sia, 


Advertising 


1D Advanced Dressinaking 
Bi focds'sau Cookery 


Teg Room and Cafeteria 
O Profeaioua! Dresemaking and Designing Siasagement, Catering 


Name. — Ave. Home tdérces. 


Present Position. 
Ganaian residents send, empan to International Corerpendines Scho 
‘British rexidente send ooupon 10 1. 0.8. 71 


; Ginadlan. Limited, atentrosh, 
‘Ringneay, Landon, WW: 0. 2, Englands 
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Coming Next Month 


TANKERS carry the lifeblood of the United 
Nations’ bombing offensive—the high-octane 
gasoline that sends the Lancasters and For- 
tresses on their devastating raids. Where are we 
getting these floating fuel tanks? A story and 
pictures take you through the whole process of 
building a tanker, from the drawing of the 
plans to the launching of the ship. 


TORPEDO PLANE. Britain's Bristol Beaufort 
has made a name for itself in this war, hurling 
“tin fish” at any German surface craft that ven- 
ture out on the sea. A cut-away drawing in full 
color shows the construction of this famous air- 
craft and how it is flown and fought. The story 
of its design evolution is an interesting example 
of the way warplanes grow. 


DON'T WAIT UNTIL FALL to put your 
| furnace into good condition. Spring is the best 
time for this important job, not only to prevent 
deterioration during the summer but also to 
allow time for ordering needed replacements. 
Step-by-step suggestions will show you how easy 
it is to do the job inexpensively and without 
outside help. 


SILK-SCREEN PRINTING is a professional 
decorating technique that can be done in your 
own workshop. J. I. Biegeleisen—master of the 
| art—shows you how to apply designs and initials 
in black-and-white or in various colors to such 
objects as glass, linen, book jackets, and posters. 
Besides being an absorbing hobby, silk-screen 
stenciling can be made into a lucrative business. 


FIVE O'CLOCK RUSH IN THE SKY after 
the war is something to think about. Here's a 
| chance to learn what it’s going to be like “up 
there” when thousands of privately owned planes 
| line the clouds looking for a place to “park.” 
Air traffic control is going to be a big problem 
after the war, but it will mean safety for flyers 
—and thousands of new jobs for today's war 
workers. 


EXPLOSIVES NEED A WHIP HAND, say 
the ordnance experts, for unless constantly con- 
| trolled they may backfire against the very peo- 
| ple who use them or be wasted by incomplete 
or too rapid combustion. The timely story of 
how they are made to go off at just the right time 
and place also includes interesting facts on their 
manufacture, testing, and detonation. 
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Sealed in this box and deposited 
in the vaults of the Bell Telephone 
Laboratories is a special device 
that helped win a great battle. It 
is being preserved for its historical 
significance. 


Sucu things do not just happen. New 
instruments of war may appear sud- 
denly on the battle-fronts. But be- 
hind them are long years of patient 
preparation. 

Our scientists were organized to have 
this device ready for battle—just as 
our fighting forces were organized to 
be ready for that battle. 


IT HELPED WIN A GREAT BATTLE 


Developing secret military devices is 
a big job but big forces are busy on it, 
day and night. 


Concentrating on this job are more 
than 7000 people in the Bell Tele- 
phone Laboratories. Its scientists and 
engineers and their skilled associates 
form a highly organized team, expe- 
rienced in working things out. 


Today’s work for war had its begin- 
ning many years ago when these lab- 
oratories were founded as 

part of the Bell System’s 
service to the public. 


BELL TELEPHONE SYSTEM 
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I will send you this FREE Lesson, “Get- 
ting Acquainted With Receiver Servicing, 

to show you how practical it is to train for 
Radio in spare time. It’s a valuable lesson. 
Study it—keep it—use it—without obliga- 
tion! Tells how "Superhet™ Circuits work, 
gives hints on Receiver Servicing, Lo- 
cating Defects, Repair of Loudspeaker, I. 
F, Transformer, Gang Tuning Condenser, 
ete. 31 illustrations, And with it I'll send 
my FREE 64-page book, “Win Rich Re- 
wards in Radio.” It describes many fasci- 
nating jobs Radiooffers, explainshowN.R.1. 
| trains you at home for good pay in Radio! 


National Radio 


ad A waten fan 
l Trained These Men 


feck Im Spare Time 
‘wos on my’ tenth leasons t really 
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WITH PARTS | SEND ‘MR. J. E. SMITH, President, Dept. 4DP3 


By Giatizne you've put NATIONAL RADIO INSTITUTE, Washington 9, D. C 
a Mail me FREE, without obligation. your Sample Lesson \-page book, 
Bype and many. Win Rich Rewards in Radio."” (No Salesman will call. Pl ie plainly.) 


Meas secawess 


Address. 


T send, you will 
have ‘valuable ex- H 
perience. I city. 


sae sState, 
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ERE the great personages of the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
Successes were much too numerous to be merely 
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THE GREATEST 
POWER ON 


EARTH / 


lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the tim learn the truth about 
your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have been 
leaders in introducing the ancient wisdom of mental phenom~ 
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
‘and women who sought to make the utmost of their natur 
faculties. Use the coupon below—avail yourself of a pl 
book of interesting information which explains how you may 
acquire this most unusual and helpful knowledge. 


be ROSICRUCIANS 
(AMORC) 
USE THIS COUPON 


San Jose, California. 

Tam sincerely interested in knowing more about this 

Unseen, vital power which can be used in acquiring 

the fullness and happiness of life. Please send me, 
Book, “THE MASTERY OF 


without cost, ‘the 
LIFE,” which tells me how to receive this information, 


Address State 
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F YOU powerful mus- 
lig ievelopment that just 
lity, then look 


too, were 
1g Weaklings, 
way muscles. They 


ing HALF ALIVE, 

So they wrote for my free book 

ind follow instructions, 
w look at the 

I, too, was once a 97 Ib. weak 

ling, ashame p for sports or 

swim, But I discovered the 

secret that turned me into "The 

World's Most Perfectly Developed 

Man.” And now I'd like to prove 


that the same system can 
ke a NEW MAN OF YOU! 


changed 
from weak, 
remarkable 
nhood, An 
for YOU! I 
J of young you 
of your pres 
tion you may 


ply raise your 
m and fiex it I can add SOLID 
MUSCLE biceps—yes, on 


double-quick time! 


FREE B00 K Shows Proof in Photos Teme 

Send For It NOW 
Send for my fcee, illustrated booklet, “Everlasting 

Health and Strength." It's jam-packed with thrilling 

photos of men who became Atlas Champions through 

fy method, It tells what Dynamic Tension can do 

for jou. And it will be your fst step in getting the 

Powerful physique and smashing vitality you have al: tay 


= L 


Name 


Address. 


it off! Address me personally. CHARLES ATLAS, 


Dept, 1D, 115 East 23rd St., New York 10, N. 
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Can Make YOU a New Man 
In Only 15 Minutes a Day! 


development 
lasting Health and Strength.” 


J. George O’Brien 
California steer 
Cap Winner, “Dy 
ura Tena 
made Aime Sew 
Mun of atvenoth 
and. poier, Look 
at that prise-itne 
ning body! 


8, snuther fine physical specimen 
eloped by Charles Atton, (nereaned 


asise like arip er miand 
legs lithe and powerful. If you're 
fatand flabby, ll turn that soft flesh 
into hard sinews of solid muscle, 
Only 15 Minutes a Day 
And I can do all this for you 
in only 15 minutes a day, right 
in the privacy of your own’ home, 
I give you no wearying apparatus, 
no time-wasting gadgets. 
"Dynamic Tension” is easy— 
and FUN! And it can put such 
a beautiful suit of muscle over 


uscles ‘over every. part Gf yaa your body that you won't believe 
body, shoot new pep and vigor Your eves. And I'll do it FAST! 
¢ ne slugsish system, put MAIL THIS COUPON NOW 
der a fhe tt, smashing Powe ee ee oe 
be ud « CHARLES ATLAS, Dept. 1D 1 


115 East 23rd St_, New York 10, N.Y. 


Lwant the 
will help make a New Man of me— 


roof that your system of “Dynamic 


pores a bale cedy india te Saar 
samara | 


Ti Check here if under’ 6 for Booklet A’ a 
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all for 


S158 Worth $12.35 


if plans bought 
individually 


NO EXPERIENCE OR 
SPECIAL TOOLS NEEDED 


wi ARMATURE WINDING 


THESE SIMPLE PLANS 
i eLectRic 

OUTBOARD POWER 

Toots 


luster 
MOTORS — MILLERS 


Ss 


ELECTRIC aie 
Feces 


pay 
oll 
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Can You Pick Out 


the duplicated 
FINGER PRINTS? 


Try It Now! 


ge 


Tes etnating to 
Kno have taught 
thousands of men ana women thie splendid profession, 
You, too, can become a 


FINGER PRINT EXPERT 


Of course, there ia mui to it than merely 
Imatching up. finger, prints, But Mt te. wor GIMGUIC to 


wi ich 2 Match? 


Jearn through -practical I-A.8, Instruction, 


You can learn at Home! 


st and ‘smployme 
"a identification bureaus employ 


EX'S ‘graduates or students, 


His 
important study without a Write’ for “thie Boole 
today! (Sent only to persons stating age, 


INSTITUTE, OF APPLIED SCIENCE 
3 Wve Chicago 40, Il, 


“4 > Institution 
Seams, Seeing 
R A D I 10 = eee 
EARN MONEY Fontratrs 


© No previous training 
sary. Unique Stuart Syst 
by mail, in 11 simple, easy 
sons, to make excellent charcoal and oll 
likenesses. Detailed guidance for your 
every step. Send for free book. fed 


ent neces~ 


POPULAR SCIENCE 


INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


+ more than ever before, is the right time to patent your inven- 
.' Why? Because mantifacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war, Hence, the smart thing 
for you to do is to look atiead to the future too, Protect your inven 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, of on the royaities your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. Tt tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for « Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably ble before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
Inrge commercial successes; how. Patents covering improvements 
‘also can be profitably utilized and marketed ; tells countless other 
facts of interest, 


Why You Need Expert Assistance 


‘The Pi F benefit 


to give you protec 


int Laws were enacted for 


tion for the fentares of your invention which are Eateniabe. But 0, 150 
these features must be legally and concisely set forth in the form of 

“eiaima” ‘This phase of the procedure is so complex that the Patent ver 

Office advises the Inventor to engage a competent Registered Patent 5 
‘Attorney. "We maintain a large staff-—carefully trained Texistered lechanica 


patent attorneys—expert draftsmen—experienced _searchers—to 
Serve you. We have been serving inventors for more than 20 years. 


Take First Step Now 
eee CCARENCE A. O'BRIEN 
ea § & HARVEY B. JACOBSON 
Segoe oem lem ta io 
yan inian envelope, of paste on a penny portcard NOW. | CLARENCE A. OVBRIEN & HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 42-0 Adoms Buitding, Washington 4, D. ¢. 


+ | Please send me your 48-Page “Patent Guide for th 
7 “Worthy of your Trust” | Inventor’ and your specially prepared © val 


Uae Peal Atop Invention” form FREE. This request does not 
IMMEDIATELY MAIL COUPON TODAY! 


| obligate me, 
42-0 Adams Building 


Woshington 4, D.¢. | Name —__ 


| Address = 


—— 
L— — —- (Please write or print plainly.) <= —— 
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-year-old August Holland, of Mendots, Ill., 
painted this picture of a U.S, Army tank in action 


Artist Has “One-Man Show” 
in Readers Say 


I wave often admired the drawings and 
paintings in your magazine. I am sending 
you a painting of my own, showing an Ameri- 
ean tank in action. I am 15 years old and I 
like to paint very much. I would be very 
happy if you could use my painting in 
8. M.— A. H., Mendota, Il. 


We're very glad you thought of us, A. H. 
Unfortunately, we have no editorial material 
scheduled with which we can use your paint- 
ing as an illustration, but we think it is fine 
work and are glad to show it here—Ed. 


Wants a Reference Chart 
of Japanese Insignia 


My sox, who is overseas, recently sent us 
some insignia that he had taken from the 
uniforms of Japanese soldiers he had killed. 
‘The son of my friend next door did the same 
thing for his family. Now our younger chil- 
dren are constantly fighting with each other 
over who holds the higher-ranking insignia. 
‘What I would like to see in your magazine 
is a Japanese insignia chart. Many Ameri- 
cans are receiving these emblems, and I'm 
sure they would like to know just what they 
signify.—J. S., Perth Amboy, N. J. 


Front Stop Light Has Been 
Shining Since 1934 


IN THe February issue, F. E. L. suggests a 
front stop light as a means of promoting 
safer driving and of letting pedestrians know 
whether the driver of a car intends to stop 
or to continue moving. I have used such a 
stop light since 1934 and I have found it to 
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be a fine safety device. I have been surprised 
to find that pedestrians catch the meaning 
of a front stop light even more quickly than 
do the drivers of other cars. As I approach 
an intersection, I can see people on foot hesi- 
tating about crossing in front of me. Yet the 
minute I apply the brakes and the front light 
flashes, they seem to know that I intend to 
stop.—E. 8. C., Kansas City, Mo. 


Would Like to Put His 
Hobby into Uniform 


Your article in the January issue, “They 
Bring 'Em Back Afloat,” hit me just right. 
Before the war my hobby was building small 
boats, sinking them, and then trying differ- 
ent methods of raising them. I think I have 
developed some methods that would save a 
lot of time and money. I would like to know 
to whom I should write in the Navy so that I 
may offer them.—J. L. S., Monrovia, Calif. 


You'll find your answer in the letter titled 
“New Enlistment Center for Ideas and In- 
ventions” in the March issue—Ed. 


Crab Has Man-to-Man 
Talk with Magazine 


Bein a miserable old crab of 26, I want to 
talk to you man-to-man. I don’t really expect 
to see this letter in print, yet I and 10,000 
other crabs would like to see you publish it. 
What has made all 
these crabs? Well, 
Till tell you. What in 
tarnation ever hap- 
pened to the scale 
ship models that you 
used to run? These 
crabs buy your mag- 
azine each month, 
hurriedly thumb 
through it, and then 
with tears in their 
eyes they turn the 
last page without 
seeing a single plan 
for a scale ship model. By this time they are 
softly cussing to themselves as they see all 
the space that has been given to the bath- 
room chemists and camera worms. There 
always seems to be space for some jerk who 
likes to blow soap bubbles or tell you how to 
wiggle your toes and ears at the same time— 
F. W. R,, Syracuse, N. ¥. 


YEAH, HOW'S ABOUT 
SL LIT? 
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THE TOUCH OF TOMORROW 


OF TODAY 


IN PLANES 


Purr of a Kitten —- Power of a Panther 


The panther is unique in many ways. It packs 
more lightning power in its small, lithe frame 
than many animals of greater size. Much the 
same can be said of the 550 horsepower 
Ranger aircraft engine. 

The Ranger is the only in-line, inverted, 
air-cooled engine in production in America. 
Its sleek lines and narrow nose permit it to 
slip through the air with a minimum of drag, 
and in addition, give the pilot greater visibilit 

It is “lighter and quicker on its feet” than 


other engines in its power class . . . delivers 


more power for its weight. 
And then, it stands alone in still another 
respect: it is the one truly high-speed en- 


BUY U.S. 


WAR BONDS AND 


¢ in its power class. The explosions that 
life to its parts recur with such light- 
ning rapidity that they blend into a velvety 
purr. 

Three hundred explosions a second! They 
sound like this “wwwwwwwww_ In other 
engines in the same power class they sound 
like this Wwvwwvww._ Get the idea? 
Velvet power vs. jolting power. 

Hundreds of Fairchild engineers and tech- 
nicians work day and night seeking still better 
performance through better materials, better 
methods, better designs for still better Ranger 
engines. It is these men who keep the Fairchild 


“touch of tomorrow in the planes of today.”2 


STAMPS 


AZE FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, 


Ranger Alrralt Engines Division, Farmingdale, L l.eFoircild Aircraft Division, Hagerstown, Mal 
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FREE Ta 


HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


‘Gulek revenue if your Inve 
‘ble ‘with pront possibilit 


THE FIRS 


four {avention ready for mar- 
fe “invention 


, "Th 
Reseed will be invaluable to you 
the ‘date of your invention should need 
dence arise, We wil be giad to send you our 
ip this office when 


Protect Your Invention NOW! 


We have many letters in our files from manufacturers 
Fejsenting inventlong: Todaors demand for new Sevicer 
romendous—added to by emergency. rotect 
Your invention now with aU, 3" Prvents, By, fete 
Promptly you may prevent another inventor getting in 
Bhend of you at the Patent Office here in Washington, 
The frst step is to make a sketch and description of 
Your invention 9n our “Invention Record”. have it wit- 
ested and mail It tous, We will then make Search 
othe Y Ravencae fice to ascertain whe 
bs Rid 'make NOWbetore a 
ks a 


Man 


142-V Albee Building, Washington 5, D. C- 
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Cover-to-Cover Reading Helped 
Him Win a Scholarship 


Wnex my son, now 
a cadet in the Army 
Air Corps, was home 
he used to read P. S. 
M. from cover to 
cover. Much of his 
scientific education 
is due to reading your 
magazine. I might 
add that he had the 
honor of receiving a 
scholarship from his 
high school—Mrs. C. 
U., St. Louis, Mo. 


OLD POP SCIENCE 
SURE GOT ME UP IN 
THE AIR! 


Suggestions Would Be 
Gratefully Received 


I AM unemployed because I could not find 
any means of getting to my job, which was 
30 miles away. I was working as a drafts- 
man, but I can do mechanical work if it does 
not require a lot of electrical equipment. I 
would appreciate suggestions as to how I 
could find some sort of work that could be 
done right here in my own home and at the 
same time help out in the war effort.— 
J. D. W., Robertsdale, Ala. 


Sorry That We Couldn't 
Publish It Sooner 


I wave always 
wanted to be an en- 
gineer, but owing to 
improper dental in- 
formation, I cannot 
enter any college- 
training program. 
Why don't you pub- 
lish an article that % 
tells your readers the 
truth about dental 
care?—R. M., Colum- 

bus, Ohio. 


THIS 15 
NO JoKE 


Thanks, R. M., for giving us this oppor- 
tunity to tell our readers that we have just 
such an article scheduled for publication in 
the very near future.—Ed. 
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"Yes, Iknow,George 
—you've been with 
us twelve years— 

/ butittakes more than 
length of service to 
fill this job” 


Can this happen to YOU? 


Tt was the President talking—telling George that 
while he would like to give him the job—to 
promote him to an executive position, it was im- 
possible to do so. 

This was a bitter blow to George—he had known 
for some time there would be a vacancy in his 
department the department manager was moving 
up—a new department head would be appointed. 
By seniority George was entitled to the job, had 
been counting on it. 

Tt would mean more money—those unpaid bills 
would be taken care of—the children would have 
more advantages—there would be travel, recreation, 
social activities. 

George had been a fine, loyal employee for twelve 
yous doing his assigned tasks well—hoping by 

faithful service to win some day an executive posi- 
tion wit, is, ‘company. 
low all of these hopes were being swept away— 
as in_a dream he heard his chief continue—“You 
see, George, in these days it is ability to produce 
‘that counts. You're not ready to take on the bigger 
job—you have made no preparations which would 
enable you to fill it properly. The man who is going 
to get that job is Martin. He has been with us only 
four years, but during that time he has not only 
been studying the relationship of his department to 


A CORRESPONDENCE INSTITUTION 
Dept. 483-8 


‘Possibilities of home study for me. Send me Fl 
have checked below. 


1 Accountin Foremanshi Juserial Management 
EBtecutivettanagement kaw > © Busincas Law 
Trafic Management" [ Saitemanship {j Bustnses Correspond- 
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LaSalle Extension University 


Tam tired of being like “George.” I least te investigate the 
am tired of being like “George.” I want at least to investigate 

me at REE, “Ten Years Pro- 
motion in One” and your free 48-page booklet on the business field I | 


the business as a whole, but he has been studying 
and preparing himself at home.” a 
1¢ George—no one to blame but himself, Busi- 
ness is full of “Georges”—men who do not realize 
the importance of preparing definitely for promo- 
tion. They forget that long experience on one job 
does not necessarily prepare them for the job above, 
And almost never do they reach the executive job 
and the bigger money., 
Fortunately, there is a way—simple, practical, 
thoroughly proved by thousands—for the “Geory 
to make sure of promotion, Modern home study— 
the LaSalle way—gives them rather quickly. the 
knowledge and ability to handle the job ahead. It 
does not interfere with their present job—instead it 
helps. It is moderate in cost and intensely interesting. 


In fairness to your: 
Ifyou are one of the men in business 
going along in a low pay job, there 


fairness to yourself, you should do right awa 
that is—FILL IN AND MAIL THE COUPON BE- 
LOW AT ONCE. It can be the turning point in your 


business carcer toward the bigger rewards business ig 
willing to pay ts, the man who is trained. Our FREE 
Booklet “TEN YEARS PROMOTION IN ONE” is 
most inspiring. Don't let a postage stamp and one 
minute stand between you and full details regarding our 
training and 


‘opportunities to which such training leads, 


Buy War Savings Bonds and Stamps regulerly. 19 


Attention 


inventors 


DO YOU HAVE A PRODUCT 
THAT CAN BE MADE OF METAL? 
WRITE US ABOUT IT TODAY! 


Your product idea may have a 
volume market in the Ten-cent 
stores or thru the catalog houses. 


We are interested in new product 
ideos that we con manufacture 
for the following m: 

@ Farm Machinery & Parts 

@ Auto Accessories 

@ Builders’ Hardware 

@ Garden & General Tools 

@ Household & Kitchen 

Appliances 
© Small Electrical Parts n 


It makes no difference how simple your 
product idea may be. If it can be made out 
of metal—die-cast, stamped, machined—let 
us know about it right away. Don’t delay 
—a fortune may be waiting for you! 


Before the war we manufactured and dis- 
tributed to the chain store field under 
“HECO” trademark. We have a large, 
modern plant . . . excellent engineering, 
manufacturing and distributing facilities. 
We enjoy a sound financial standing. At 
present we are redesigning our own prod- 
ucts for the postwar market. Maybe your 
item can be added to our line. 


DO IT TODAY ... send us your draw- 
ings, sketches or explanation. We prefer 
that they have "Date of Conception” or 
ion” protection. Mail 1st 


Write 
NEW PRODUCTS DIVISION 


HECKETHORN 


Manufacturing and Supply Company 
Li 1, Color 
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P.S.M. Wives—They’‘Il Do It 
Every Time 


In tHe February Readers Say, C. E. H. 
asks if anyone knows of a good way to thaw 
out frozen pipes. The answer is verily yes, 
and all credit is due my wife—who, by the 
way, each year pre- 

s me with a new 
subscription to P.S. 
M. Last winter we 
had a pipe freeze up 
from the main line 
on the outlet side of 
the meter for a dis- 
tance of 15 feet. I 
tried and tried to 
thaw it out with a 
plumber's torch 
when, lo and behold, 
my wife suggested 
using our electric 
heating pad. Believe me, it worked to per- 
fection. Before applying the heating pad we 
wrapped a clean piece of paper around the 
%-inch pipe so as to prevent the pad from 
becoming soiled. Hope this will help other 
readers. Incidentally, I don’t mind the boost 
to 25 cents a copy.—M. A. C., Bloomfield, N. ¥. 


HEY, HOw aBouT 
THE MISERY IN My 


| Query on How to Bottle-Feed 


a City Gas Stove 


I wouLp very much like to have some ad- 
vice on how to convert a city gas stove into 
one that burns bottled gas. I understand it 
can be done rather 
readily. With so many 
families now living in 
newly developed war- 
plant areas and being 
comparatively isolated 
because of the lack of 
public utilities, I feel 
sure that if any reader 
has any information 
on this problem, the 
rest of us would be 
mighty glad to share 
it. By the way, don't 
apologize for that ex- 
tra nickel in the price this month. Your mag- 
azine is still worth it, and I still walk two 
miles for my copy.—J. H. N., Chicago, Ill. 


NOT WITH MY 
BOTTLE: 


POPULAR SCIENCE 


} 


WHERE PERFORMANCE REALLY COUNTS.. 


oT SPARK PLUGS 


ARE ON THE FIRING LINE! 


The high degree of maneuvera- 
bility, that makes self-propelled ar- 
tillery so effective, depends on an 
engine not unlike the one in your 
car, and as in your engine spark 
plugs are vital to its performance 
and dependability. Champion 
Spark Plugs are on the firing 
line with our armed forces on 
land, water and in the air pre- 


bol 


cisely because they are living up 
to their reputation for absolute 
dependability. Literally untold mil 
lions of Champions are in daily 
use by our armed forces on land, 
water and in the air on every front. 
This is the greatest tribute ever 

paid to the traditional de- 
pendability of Champion 
Spark Plugs. 


LET’S ALL BACK THE ATTACK—BUY WAR BONDS 
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TO SAVE GASO- 
LINE—KEEP SPARK 
PLUGS CLEAN 
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IN THE AIR... | 


...ON THE G | 7 i) = 
et =te ase NEW 6.ncw Past 


Lightweight, Laminate: 


SLIDE RULE i 3s 


AVIATI on 
NEEDS Thawed MEN 


war to be won— 


the air or on the ground, you're needed 

—if you're trained. And your opportunities 
for a real career in the peacetime years ahead 
are unlimited—if you're ready for them. Mail 
the coupon today and learn how quickly and 
easily you can get exactly the tra 
need at Embry-Riddle in beautiful M 


4 years’ experience training men and 
oinen tor photographic SUCCESS. 
Commercial, Porttait, News, Indus: 
fin "Hotin. Picture. Color’ Ph 
{ekining Personal instruction, 


School of Aviation 
MIAME 20, HLORIOK 


‘send information 


Free Book A& 


MOUNT BIRDS, ANIMALS, re 


; 
Earl eee bet 

tect peat nated 4 

Bt on REMUCATON 2 


Rosreted book 


pata Reo 701 W. le, Los ng, cat 


When Writing Advertisers Please 
Mention Popular Science Monthly 


B : AN ARTIST! een profession of Our 
Trained Artists are Capable of Own? Ithen become a foot 
Earning $30, $50, $75 a week SS aST omen dat tals 


den esessrae Tie te bree, 
Melste SOS TTEGNALERENS Sm a mat, ctr ee Fee nels Sane at 
Besiguna’ saavencionameca"s: | aut Mea o-tut, man ate Sey Noe ah 
PRPS, aa cieeee woe | pear ttat tti i sae, i ht at 
ia cere age waits} Stheme Sym o Fo Coin, 2 Back Day, Ban, Ma 
Ware le estia is eo 

rota Ri eae 


WASHINGTON SCHOOL OF ART 


. Age 
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tie, How Pie: 
itivetine, 


ie 
Bsns, asnty & Navy Specieationss ec: 240 Pager ics 


AUDELS SHEETMETAL 
peATTERN LAYOUTS. 


Lasoui 
actieal Bocyelopedia in 10 Sections, size 1 = 10 
125 Pages—a30 Layoute—t000 Illustrations. 1001 Key 


Bully te 
problema, Coverall pas 
Cotting, Pattern Development & Shop Proceds 


HANDY BOOK..... 


$1 


Practical inade tnformation. Focdaneniais of Sheet etal Wor 


iterated. 11 seetions. Cl 
‘Agures, pointers in everyday angus 


Auber" WELDERS GUIDE. 


iy written. Essential & 
‘Hef: dedex 


illustra 
Methods of electric and acetylene weldiog tscluding 


AUDELS ANSWERS ON 
_ BLUE PRINT READING. . 


plane work. 


wre GZ 


ae dein read 
ie 378 pages. fully Hlustested. = 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK. . .$4 


rere modern machine shop practice im all tte 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home atudy or reference 
zactical mathematics from beginnin 
Eugy, correct methods, covering’ complete 1 


fr 
AUDELS AUTOMOBILE GUIDE. 


AUbELS HANDY BOOK OF 
PRACTICAL ELECTRICITY Peed 


For mai 
ig ages, 
{a handy form—ineluding, Marine, Wiring, 
Welding? mndenca, A hey ta racteal undetsianding of electriel, 


AUDELS CARPENTERS & BUILDERS 
Ce vols. 


foie covers. Each volume 


ately $1.30 


BERS & ceva 


Diagrams. ‘Bach V rately $1.50 a Vol 


AUDELS atl DIAGRAMS. . 
Bets 


: 
fifumination, Frequencies, voltage, photocell tubes, Ohm's Law, 
Wiring diagrams, ete. 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


p=====CUT HERE==<===<= 


iMAIL ORDER 


| THEO. AUDEL & CO., 49 W, 23rd St,New York 10 
Please mail me for 7 days’ free examination the 
[books marked (X) below. I agree to mail $1 in 
[7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 


IL have paid purchase price. 
| f Lam not satisfied with Guides I will return them. 
HYDRAULICS & AIR COMPRESSORS 54. 


‘Audels PUMI 


TOOLMAKERS Handy jock 
DIESEL ENGINE MANUAL « 


"ERS and Builders Guides (4 vois.)” 
PLUMBERS and Steamfitters Guides (4 vois.) 


i 


core 
“Practical ENGINEERING * 
REFRIGERATION 
ENGINEERS EXAMINATION 


it 


a 


It's YOUR future—Matke the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 

portunity to get started 

tenance and repair—and at top-notch wages? 

ith experience and ability—to cash in on it? 

ft the sort of background neoded—quick! 

the great variety of electrical mainte- 

Rance and repair work TODAY—from this well-known elec- 
trical library. "You can toot 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols., 1826 pages, 1724 illustrations 
know-how" to tackle any wiring or motor 


Take the first step toward improving YOUR futur 
Mail this coupon TODAY 
No money down—special price—easy payments—FREE trial 


Be Your Own 
MUSIC Teacher 


LEARN AT HOME FOR LESS THAN 7c A DAY 


© Simple as A-B-C_a child can learn it. Your lessons 
Gonsist of Teal selections, Instead of Uresome exercises, 
Each of these delightfully easy lessons adds a new “"piece’> 
to your list. You read. Feal notes, too—no “numbers or 
50 thorough that some of our 750,000 students 
LEADERS. “Eversthing is ia print and 
‘tbat to de. ‘Then a pleture shows you bow, 
jou may becomes good musiclan-—the life of 
Free Print and Picture Sample 


Buy Wer Sevings Bonds and Stomps regularly. 


DRAW CARTOONS 


| BIG MONEY’ 


PLEASANT WORKI 


aly $7.50 
KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept. 5. INDIANAPOLIS 4, INDIANA 


LEMURIA THE INCOMPARABLE’ 60 
‘Story of Tarael restored. Send one dine with in 
‘The’ most “unusual “message in a. generat 


118 North Larchmont Blvd. Los Angeles 4, California 


STUDY AT HOME 


MONEY RADBITS-CANIES 


Bik new 


fer cle ert’ ‘ 
Bente 1880, Cleele Tower tn 


Sand N'SUPPLY Co. 
Soo TeSren sf 


RICHMOND. VA 


Ar manent 
‘Be sto 


R 
Beet 
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Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR’s New AUTO REPAIR MANUAL — ings show you exactly WHAT 
shows you how to service and ued HOW vo do it 
repair ANY part of ANY car! trade and techni schools 


No auto repair Job te too fourh Sues Lwienege ouaNes ot 
when you've wot ‘Mpton'y AUTO 
TEPATROMANUALT YOU can ree .Now YOU-vwithout, oot 
pair anything from carburetor to Can see for yourself what @ won- 
pale anything, rom garburetrs te Garbock ‘Mooi, Ato. Repel 
roar end~avicky. eri, right! Just Bs Auto, Tepale 
fort dayat Learn fratchand how 
it can pay for itself the first few 


you step by step. times you use it, 


‘Te make such an amasing book 
geatinsdenciemecate2°% SEND NO MONEY 
Noten “itartsfne collected and 
shop. manuals for you, spotted at 2-Day Free Examination 

the’ vital repair iMformetion 8% 5.40 mail Goupon below—eithout 


Nearly 200,000 service and repair facts 
ll these makes 


eval ce inmate oe : 
? Set oe een irri 
JOrONE handy, emytonunderstand  aney/ WN pet, the hon tmas 
. Pee esr Bk Be hin ee a neo 
io Other Manual Line tbe WNTEATNG Ss she ze Toren 


thig is the greatest time-saver 
This BIG book—640 pages, 8x11 and work-saver you've ever 
inches, bound in sturdy ‘covers—  seen—return book in 7 days and 
brings’ you nearly 200,000 service, pay nothing. Mail coupon to- 
repair, adjustment, replacement, day! Address: MoToR Book 
tune-up facts on every car built Department, Desk 2D, 572 
from 1985 to 1942, Madison Ave, New York 22, 
cutaway photos, New York, 


ne 
ie, Cool i rans? 
istons’ Univeraies Front Endst Wheels, 
Hear Ends, etc. 


Same FREE 7-Day Offer Applies on New 


MoToR’s TRUCK REPAIR MANUAL 


For, mechanies, truck. ape- Ca 
seuttie servioe Sta gBe TG weal mane 
VERY Rectory Ghon Menuet") TO. fl remit I 
nd $1 monthly for 4 months, plus 36c delivery charge Witt 
Shai payment, ($2.5 (mall). Otherwise Twill 


Fetutn. book 
Dostbaid in 7 days, (oreign price, remit $1 cash with order) ff 


I [L] MoToRis, TRUCK REPAIR MANUAL, (Described at left 


Inthe box) If OK, 1 will remit $2 inf days, and $f 
‘monty for 3 months. plus Sie delivery charges with “inkl 
I fa'T'days, (Foreign price, remit SII cash with order). I 


Name. _Are. 
Address a ees 


Zone Ne. 
city (ir any)) ——State_ 


need to know. Sturdy 
inding, size 8ig x 11, 


! Check here if enclosing full parment (cheek, 
der) WITH coupon. We pay 38¢ shipping costs: 
igh standards of repair ‘work Se 
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Start It at SPARTAN Now! 


SPARTAN'S superior specialized training can make 
youl @ topenotem aviation technician, ready” for a iife- 
great, (post-war, “Ate 


Sag hs 


Instructors 
Graduates ‘now “fying. on 
every. continent 
SPARTAN offers you advan- 
{ages obtainable at no other school 
of" fes kind, $2,000,000 in buildings 
nd latest equipment: Gov't Approved: 
industry” recounize ‘ca: 
Hon. and’ practice! 
train Yor Ge 
Filuhe Instructor, Al 
Mechanic, Aeronautica 
tenance Engineer 
Hons, Weather Forecasting, Instrument 
Techalelan. “WRITE. for new catnlog 
fiving full details. ‘and edus 
Sation, “Next. semesters start" March 
2Tth'and July"3rd. CAPTAIN: MAX- 
WELL W. BaLri 
Dept. Ps44, TUL! 


SCHOOL of AERONAUTICS and 
COLLEGE of AERONAUTICAL ENGINEERING 


Learn at Home in Spare Time 


neste te So eee ers nk a, 
Ee orer ato 
Ev escien eine ater ote 


SO Raitwsy Praia 
Name 


Address 
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Got aHOT idea? 


OR A SWELL GADGET?! 


Let's get tepetherour Engineering and Production 
Stalf and out Unliited Financing wil develop and 
‘promote you brainchild for PW. P, and arrange 
for patent. You are fully protcted—Specialzng in 
Pastis, Electronics, Metal or Wood. Write Today 


‘draftsman. 


Learn the practical wai 

founded [n 1910. "Wri 

booklet PS. Amin 

w a 3 
williams, 


\ FREE CATAI 


5 Finest quay. Over 310 
SSH \ for our attractive free 
tory 


(n, Ruchester 


don’t Saree 


Why put up with years of ABOUT 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of i1 tions. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All’ correspondence confidential. 


BROOKS COMPANY, 160-C State St. Marshall, Mich. 


POPULAR SCIENCE 


ELECTRONICS 


grrichly -earity AI HOME 


74 


; fou WORK AT HOME 
he “ 4 a f PRACTICAL EQUIPMENT 


iS 
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EARN MORE MONEY! 
in, s 23,000. 
WORTH OF 


FOR THE MAN WHO 
WANTS TO LEARN BASIC 


Rinto. eden 


Over 950 


Now Plates CHROMIUM! 
‘ALSO GOLD, SILVER, NICKEL, COPPER, ETC 
pyaar area Demend You Proftt 


tented Invention makes possible 
ihe “earnings AT HOME. Replate auto- 
Sreccaseae 


Gc. Gentine Sold ier, 
fucnaseh Ost 


Buy War Savings Bonds and Stamps regularly. 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


This Old Treatment Often 
Brings Happy Relief 


Many sufferers relieve nagging backache quickly, once 
the real cause of thelr trouble ma) 


‘The Kidneys are Nature's chief way of taking the ex- 

cers acids and waste out ofthe Blood. They help ost 
Deople pase about & pints a day 

When, disorder of Kidney, fetion permite poisonous 

caune nace 

a ‘of pep. an 

re ce bah ee 


matter to remain in your blood, 


eves, bea 3. 
Don't wait! Ask your druggist for Doan’s Pills, used 


successfully by millions for over 40 years, They give hap- 
py relief and will help the 15 miles of Bian ‘sabes flush 
‘Gut poisonous ‘waste from your blood, Get Doan's Pilla, 


“ ScHOOL OF LAW 
Scant muro ts Chteagon tle 


ARTISTS. ‘MAKE MONEY 


Find out your ability. Send name, age, occupation and 
\dress ee Vocational Art Test. 


Eahicyermatesanere 
“ine Seen 


Modersics ‘Your Gun! Improve Your Score! 
Jost durable. sri 
breakable! Fe 


Store Route Plan 
PAYS BIG MONEY 


. TOA 


; Bigger Job 
1 ee 


MILL AND FACTORY 


oe and 
(mete =: AFTER -WAR SECURITY 


. ey 


Technical books, ike 
what these, generally cost $3. to 
wil you $4."But these new books are 
“ck being sold at. exceptionally 
low prices beenuse they are 
publlshed in handy size, thus 
production which are passed 
Along to you, The books are 

2 compiete as those cost 

weveral times as much: 

profusely iustrated: 

Vd Nandier to carry and Use, 


MICROFILMING: This modern method of compressing bulky ENGINE LATHES: This ls a book that will help you to under 
Dapers andivital records on tiny strips of fim offers daring stand and operate this Universally, Used ‘machine tool. a 
Spportunities for profitabie employment. This is the frst Ninderstandable tangua Wes you ail the essential 
that covers the subject in a practical. ihorough manner. The necessary ‘cutin ook ned 


SHAPERS: Both apprentice and 
Hera, In casy-to-laarn form. are all the essential Py" reading this Te explains the vario 
will have ta know before you ean Ay. the" aliferent shaper cutting taal, their 


how to grind t 


orslogy Land factor ad fypes of Work. Over 100 illustrations. «+. +++» ;Price 61,80. 
finny auestions of the multiple-choice type like those Used In PLANERS: Expert planer hands are among the highest paid 
Kovernment tests. Over 100 iilustrations and charts Frcchamics in any machine shop: Hore te'a Woke tant wil Ue ot 


$2.00. Great value to either beginners on this machine oF tothe 
Skilled machine shop operator who wis 
‘heloperation ef another machine tool. 


WELoiNa: Both experienced welders and beginners 
in Fead this book with profit Tt co lowing subjects 
impiy and cleariy:"tools nd mater various welding 
Apless oxyacetylene welding. slectre MILLERS: Operators for these machines, are always in, de 
nay wale ‘weldability, of various ‘This book covers every important phase of the work on 
aot Welding. welding’ symbols and thelr application,  fhere'machines, it Ie of peat, value to anvone who ie either 
fatty rules and equipment, $40°pages, over 180 ifustrations: °speclatst hr ihe. aperastan of “ine machine of wokes £0 bee 

Price $1.50, ‘Over 150 illustrations. Price’ $1.80. 


AIRCRAFT ENGINES: Here's a book that gets to the point 


icky. neipe you to undefstand the inficate mechanism seemingly compl- 
ot alrcritt ‘oneines without oa 


about Ii 


SEND NO MONEY 


fo fp how fo use. them. serv mm and Essential Books, Dept. 302. 1 
modern plane. 312 pages, over 200 lllustrations, Price $1:30+ debe eg- eA ie Sues oe 
DRILL PRESSES: In this now book, the principles in design the postman ‘the price listed ‘below, plus, a. few cents & 
and operation of drill Dostage, T MUST BE SATISFIED or wilt H 
[hes of senaltive, multe spina ‘within S days and you will refund the purchase price. & 
methods of drill, 1 


Erle various Kinde of 


‘BOOKS. 
ARE ALWAYS 
‘GUARANTEED 

‘ACCURATE 


 evm po agree Gua uaesby targee™ Sse 
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ARE YOU AN 
OLD MAN ' 


AT QUITTING 1 TIME 


” Do you think k's all 
right for you to feel so 
Jagged out at quitting 
time? Do you know why 
you're so tired? With 
many men it’s the ansus- 
pected strain and “drag” 
on delicate, hidden cords 
that saps energy ...and in 
many cases these strains 
can be relieved comfort- 
ably with the help of a 
Bauer & Black Suspensory. 


READ THIS FREE ILLUSTRATED BOOK! 

Se, It shows and tells how men in all sorts 

of occupations ¢laim they've found 

the aaswer to "QUITTING, TIME 

~ TG they say they fee! 
me more 
oS. 


DON'T FEEL “BUSHED” ANOTHER DAY 
p SEND THE COUPON NOW! 


Suspensories a 


R & BLACK 


Division of The Kendall Comper 


Dept. 5-408 ! 
2500 South Dearborn St., Chicago, TI I 
jomething. Send me your booklet 
1 
1 
1 
1 


Ma 
on suspensories . . . quick, 


| 

Name 
| 
i} 


Build: STEAM 
MARINE ENGINE 


Send $2.50 for 14 pages scale 
drawings, 2 photos, instructions. 


© 2 Photos and Description 2¢ @ Rough Castings Kit $12.50 
Horizontal Flash Boiler Drawings and Instructions. 1.00 


THOMPSON ENGINEERING GO. Gains nariows meee 


30 
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a 


INTRODUCING AMAZING 
AUTOFYRSTOP 


ake remarkable new combination 


Sail 
te defense plants, homes. 


5 
mt 
| F IRE 


ae ADDING MACHINE 


HANDY 


Carried in Vest Pocket—yet Handles 
Totals up to $99,999.99 


our $50 One 


ABSOLUTELY ACCURATE 


Locksmithing 


_| NOW MADE EASY! 


MEN, Feel Years Younger! 


Amazing, centuries-old Mindy, Secrets stimulate, et 
festoring youthful pep, strengt id vigor fn many’ cases: 
Btnehite aneured Exe tntormaton 


sent in plat, 
sie SCIENCE, 675 ELIOT, DENVER 4, eo 


XTRA GASOLINE 


Mileage For 
RATIONED MOTORISTS 


Now you can get up to 30% extra gasoline 
mileage with a Vact-matic test on your car, 
Quicker pickup, smoother running, added 
power and precious gasoline savings guaranteed. 


AUTOMATIC SUPERCHARGE PRINCIPLE 
Vscwsmatic ie entirely different" Operates on the Supercharge 

Saves gat. Automatically provides 8 better gas mixture, Gua 
sive up to 30% extra gat mileage, more power abd better pe 


mrs aucas AGENTS 70, (ALE 


ar, truck, tractor a prospect, Send mame, 

‘on postcard for big money making 
‘and how, for introducing, you yet Yours free 
Vacu-matic Co., 7617- 812 State St, Wauwatosa 13, Wiss 


today to 
00 


POPULAR SCIENCE 


_ reveuision fon! 


Shortages in trained, skilled men run into 
the hundreds of thousands, One of the biggest 
fields is RADIO, with its many fascinating 
branches. Wartime demands for Radio men 


are tremendous and will continue UNABATED 
after the war. That's important to you. You 
field that will continue to 


Schools offers you a time- 
ed ‘method of Home "Training which hh 
Helped ‘thousands of ‘men to more pay, a 
unfimited opportunity in the growing RADIO 
industry, 

‘You profit by a fascinating career in Radio, 
Radionies, Electronics, Television. 


Shop Method Home Training 


bya hook Established Resident School [Conmand Any 


Get Ready For Your Opportunity ... short time, so you can hold a good job 

I's Here! Radio technical men are necd: In this fascinating field. Furthermore, | Of These Jobs 
Mtarerywhca abcd tn eeloe, andi you become equiped for an ever bigga? 
Seager tadubtryt avalnod men org Darees’ in tie’ seat OF reconetrution 
Reed inthe Army, Navy and Ait ana Serie war 

vita and Chilis elds’ Now, tn ener TRAIN DURING | Siese" 
Utepeeted demands for Preined Rudlo Sues WS neato 
Heccans, Natoma School hase MILITARY SERVICE | sutnes's'Veut'Sun 
can quail” Tight a home, ‘Ton, ten reopen doy tase Sewicntn amy | "a ‘tne a encore 
quickly prepare to be of greatest serv- nd maintain most From 
ice to your country and yourself. Yes, 
Meat al Newt’ fa Your ttre tans Bat 


locate airplanes, 


Get “promotion "ta ranie an icate The Success 


tional’s time-tested plan of Home ‘Train- 
ing will definitely establish you, in a ereased pay almost from the start f These Graduates 
“National Schools has done 


TREMENDOUS POST WAR DEMAND itis wins itt 


ahead in ite, Your trained 


No Previous Experience Needed! inn 'can gi «jon at'a 
AMD ssc cet re rate one een ade, SE whe, 
Reece ce cree eco. 
A ee tes 


Now. inthe nay 


‘Television 1s n blg new opport ink ‘the, prot 
merit Jobe in this great industry. armed Fat 
‘You work with the finest tools and materials furnished by us at no Fapld' 


= extra charge, Schroeder, U. 8 


FREE 
LESSON 


‘AND OPPORTUNITY BOOK 


Sayre 


LOS ANGELES 37, CALIFORNIA 
EST. 1905 


in envelope 
or paste on penny postal 


Snop Method’ of home training. No asieaman 


fend thie SSAMELE 
ERSSON witnouteatar 
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LEARN ELECTRICITY 
MEN“ 46 or 50 aq Tan SKINS, make up FURS 


HERES THE QUICK WAY TO AN Bea Tardernioe Buble ous hgtng fan, We 
ESSENTIAL JOB-A GOOD FUTURE j Rage Mow: bid ead 


JOKE BOOK ADULTS 


— ss _ Try Anti-Gray 
| Hair Vitamins 


| SAVE MONEY ON 
Plus Wheat Germ Oil (E) Vitamins 


Tce ON THIS MONEY BACK =) 
ei ! RESTORING COLOR TO GRAY HAIR WITHOUT 
DYES IS SCIENCE’S LATEST MIRACLE 


Carton of a 
10 Packs 


WAR NOTE 


Net alt beans 


ssfitin Yo, sek, rar “tnt 


‘SEND FOR THIS INTRODUCTORY 
‘TRIAL OFFER TODAY 
i 


TOF CHECK OR MONEY ORDER 
Thousands of Satisfied Cu 

This is our 25th Year in Bu: 
WRITE FOR COMPLETE PRICE LIST 


SILVER ROD aeaeris 
| PANATES C0. Rothe Saittas ana 
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Wu PLASTICS revolutionize industry ... change our mode of living 
-»0F perform miracles? We do not believe they will, If, however, 
your business or employment has to do with products of metal, wood, leather, paper, 
fabric, ceramics, or coating material, you cannot afford to ignore the importance of 
plastics in your post-war planning. 

Plastics are suitable for many new applications, but the intelligent use of plastics 
can only be determined by knowing their advantages and limitations. 

Plastics Institute offers a comprehensive, up-to-date source of information through 
its Home Study Course in plastics... composed of forty-four lesson assignments, complete 
with detailed, modern illustrations and samples of plastics materials... . prepared and con- 
ducted by recognized plastics authorities. This course takes you step by step through all 
phases of plastics, from sources and properties of materials to commercial applications in 
finished products...through mold design and molding, fabricating, laminating, testing 
and plant operation. 

For complete information, mail the coupon for your copy of the FREE booklet, the 
“World of Plastics.” It tells you about plastics in war and peace, the Plastics Institute Home 
Study Course, and the Executive Reference Set. 


INDUSTRIES TECHNICAL INSTITUTE 


1220-D Chanin Bldg. 626-D LoSolle-Wacker Bldg. 194 S. Alvarado St, 
New York 17 Chicoge 1 Los Ang 


COUPON FOR FREE BOOK 


626-0 LoSolle-Wacker Bldg., Chicago 
c Ples me the booklet 


APRIL, 1944 


Get In atthe Start—and Grow 


Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas~ 
ties are indispensable in practically every branch 

| of the Service—Aireraft, Ordnance, Chemical, 
Marine, Sisnal Corps, ete. Opportunities ? Nearly 
everything, from homes to elothing, from gadgets 
to tools, will be affected by Plastics. 


_ Spare Time Training Now Ready 

D) the time to gt atarted von, Yow can preare 
Gee te te ae areal Niece etek 

fe te ere a4 

Hus brent new prac lng Bae 

Dow 


> ABS, 

© Ubisitey ana 

4 EE Diese! Eneineerine 

' Mechanieal Enpingering Hig 
meade Haat 


Name. 


{Including Frequency Modulation—Television, etc. 
‘Inside Taformation forall Service- 
ien~ Alrerat Eloi Seudents 


4g campletetivee authentic 
Seiptes & Practice, 4 
tructlony Operation, ervice 
Htepaira ‘Covers cleatly and con 


Syrtems— Loud speak ee ~ Anten 
Dat —Auto ‘Itadio— Phonograph 


{Rana GUID 
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HOW TO GET AND KEEP 


GooD 
EYESIGHT 


Do yoaws 
you like to, throw a 
omen and childre 
yes by using the famor 
proven’ system of home eye exercises for cor? 
Sightedness, farsightedness, color blindness and 


Get Better Eyesight—Without Glasses 
HoUiy hsetrsted, inctodine' consatots 
Eye Testing “Kit, with charts to" show 
Weekly improverient.. It your book store 


perlect 20/20 vislon? Would 


SAVE YOUR EYES 


Soe not have It, send one dollar. Delve 
fred ‘postpaid, subject to return in 5 
Gays if you are not satisfied. Order today. 
HALL BLISHING Co. 
BLoom LLS 4, MICHIGAN “>a 
bees for honey wad to 


BEES 


Our 96 page book, “STARTING RIGHT WITH 
BEES,” with 180 illustrations will help you get 
more honey. Only 50 cents postpaid. Our book 
“5900 ANSWERS TO BEE QUESTIONS” is a 
valuable source of information. Contents classi- 
fled and indexed, 104 pages. Only 80 cents. 
GLEANINGS IN’ BEE CULTURE, monthly 
magazine. Largest circulation of any bee maga- 
zine, $1.00 per year (with either of the above 
books, $1.25) 
FREE BEE SUPPLY CATALOG, 40 pages. 

I. ROOT CO., Box 93, MEDINA, 0, 


WONDERFUL NEW DEVICE 


uldes your hand; corrects your writing 


pollinate the frult blossoms. 


PHOTOS APPEAR 


CaM ity Go Den ST2 Newe Big CcioaT 2B 


DEAF fur 


WITHOUT BATTERY 
10 DAY TRIAL OFFER 


OTTAWA 
MATRACTOR 


Sess ‘MPG. CO., D401 Forest Ave, OTTAWA, KANSAS 


Aircraft Instruments oes 


As Gilet Uastractor tn the Pittabureh Institute of Aeronautics, ORION 


D.VAN NOSTRAND CO., Dept.P.S.-4,250FourthAve.,New York 


POPULAR SCIENCE 


HERE IS YOUR SUCCESS CHANCE 


RADIO-ELECTRONIC 
TECHNICIAN 


SEND For This 
TIME SAVING 


Ohm’s La 


OHAMITE 


Ww Calculator 


Figures Ohms, 


with one setting 
Hi . All values direct reading. (44"x9") 
Hi Send only 10c in coin to cover cost of handling 

[> OHMITE MFG. CO., 4942 Flournoy St., Chicago 44, Il. 
Hy : 


SPRAYBERRY TRAINS You QUICKLY 
FOR WAR AND PEACETIME WORK 


YOU GET A DUAL-PURPOSE RADIO SET 


‘The offer T make you here is the opportunity of a ifetime, t's 
Jour big chance to get ready for a wonderful future in the swiftly 
id 


ARES YOU FOR A 
INESS OF YOUR OWN Ssaeae ts 
+ of Good Radio Jobs, Civilian or Military 


Sprayberry course starts right ut the beginning of Radio, 
the varlous subjects across in a clear, simple way, T make 


Nz CARTOONING 


Chart Method 


Going war work OR, if you enter the Army, Navy, or 
{raining will help Jou win higher rating ‘and Better 


£ READ WHAT GRADUATE “SAYS! 


“Wins Out | 
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IG 
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DON'T WAIT UNTIL THE WAR IS OVER! 
Since 1929 Curtie-Wright Technical Institute haa been spe- 
dalising in modem. progressive traning tor Aeronautical 
Engineers and Master Aviation Mechanics (no Dying 
involved). Prepare now for your Aviation Career. 
BE READYI The opportunities are great today 
and will be much greater in lomorow's Age of 
Fight ACT i 
by 


<URTISS & 
TECHMICAL KY, 


GRAND CENTRAL AIR TERMINAL 
‘GLENDALE 1, CALIFORNIA 


WRIGHT 
INSTITUTE 


Rasisirar, Curtin Wright Techaical You 
(1), California. 


2=— ELECTRONICS 


12 WEEKS TRAINING IN 
COYNE SHOPS ON REAL 
RADIO - ELECTRONIC 
EQUIPMENT! 


LL FINANCE YOUR TRAINING! 
Sarg pew spay tltlog alter erduation. My plan 
ime work while at COVNE:to belp pay liiag ox 
job Service when Rita have fac 
Giltles tor men with phyeical disabilities. Weitel 


ELECTRONICS AND TELEVISION 
‘Tremendous expansion in Radio, Electronics, Fre- 
‘Modulation and Televistom predicted after 


Practical Coyne Radio Training. 
16 of up to 50 


FREE BOOK! feesfncearesuccint fadwetriat 


eins 
Electronics training included at no extra cost 
how. Mali coupon today. 


‘Soipywamreesse | 


Send me FREE, BOOK, “Your Future in Radio", 


Buy War Savings Bonds and Stamps regularly. 


317 Technical Books 


Dttvered at your door. We pay postage, Latest, Books on 


machinery, electricit JMmathematies, welding, re- 
frigeration, chemistry, fon, naviga- 
‘lon, and y classiflea- 


Hons. "War plants need informed men. Cash 
In gn peace-time opportunities. Prepare your= 


self now: 
Write for our great ILLUSTRATED 
FREE Cararoc ‘isune au tecnnieal and 


mechanical Books at guaranteed savings. Pree If 
DEPT. 34, 1253 S. WABASH AVENUE, CHICAGO 5, ILLINOIS 

Chapter, Commandery, Seottish Rite, 

Send for free catalog of books and rituals for Masons, Odd 


What Every Mason Wants 
and Shrine. 


CLARKSON PUPLISHING COMPANY 
‘We have Masonic books for Blue Lodge, 
% ‘OUR RITUALS ARE USED THE WORLD OVER 
EZRA A. COOK, Publisher, P. 0. Box 796, $.A. Chic 


Mutehingon, Kans. 


f CLOCKS 


It's easy 


ITALIAN ACCORDIONS 


ears Meat 
rat, Mi 


>. sopman, nee. Mg. 


GOOD "NEWS 


For Piles - Colon Sufferers 


‘You may now have a copy of this 122- 
page FREE BOOK by asking for it with 
&@ postcard or letter. No obligation so 
write today. The McCleary Clinic, 471 
Elms Blvd., Excelsior Springs, Mo. 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


jit 


YOU'VE NEVER HAD A GREATER 
2 


e 


Many Patents...If Secured Now...Have 
3-Fold Chance to Become Profitable 


Do you realize t 
saving or ti 
improvement on a machin 2 your 
gadget that does some job better or does 
a job automatically that has never been done 
before? Man—then think this over! 


NOW is the tne to hare 
Seco! HOW 
are planning their coming bade astnb beth ined 


mes production 
While they are out-pr 
ducing the Axis. Tht 
{yout invention will heip 
win the 

Trent may a i 
inanufacturers may 
Then—when pence come: 
many opportunition aa 
event themselves. Even 


of your labor- 


radiators, machinery parts, et + your 
‘Take Victory Model Handi 


ny Where ta Job, operate 
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TEMPLETON STUDIOS, Dept. 17, E 


NEW 1944 CHEMISTRY CATALOG 


You Yor nearly Wty 


Pays HosPITAL BILLS 
for Whole Family 


Costs 3c a Day for Adults 
Only 14¢ a Day for Children 


Wsheret Thenew Family Hospitaland Surgical ExpensePolicy 
you need and want! ‘One policy, insures whote family mother 
from'3 months to 65 years. No med- | 
aya hoopltal and surgical bills up to $310.00 
for EACH and EVERY person insured. Pays up to $100.00 
‘fees for operations. Pays for operating room, medi- 
eines, ambulance, ete. Covers sicknesses, accidents, 0 
tions, childbirth, female disorders, and many other disabtities 
not covered by'other policies. You select your own doctor | 
‘and hospital, Thia full-eoverase Family Hoepital and Surgical 
Policy issued DIRECT to you at special family rates by big, 


ie: 
VENTION THERE IS NO BETTER TIME THAN THE 
PRESENT TO DO SOMETHING ABOUT IT, 
GET THESE BOOKS—THEY'RE FREE—THEY 
To DO 


00 O1 AVHM NOA TL AZHL 


SUCCESS COMES TO 
THOSE WHO ACT! 


SEND THIS COUPON 


TODAY— 


EVANS 2 Co 


pe eg R 

SENS NOMSMED? erento ate Laneelenel cro! 

bee ._ No agent will call on you. Act today! Registered Patent Attorneys for Nearly 50 years 
nsec Pmes, regret sere a et 


STERLING INSURANCE CO. 840-D MERLIN BUILDING * WASHINGTON-<6, D. C. 
| 483i dackson-Franklin Bide, CHICAGO 6, ILL. 


paerpettnp logs lap Patent Protection and “shen 
Tie FREE INSPECTION Ofer of Low-cost | 


Hospltaitation Plan, 
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HERE’S THE 


HOSPITALIZATION PLAN 


YOU'VE BEEN LOOKING FOR! 


c 

ONLY 3 ‘A DAY GIVES 
YOU THESE REMARKABLE 
BENEFITS IN CASE OF 
SICKNESS OR ACCIDENT 


ere 
orn Ba 


$540 


A COOP TDK. No aut wit tr 


PRAYER THAT WORKS 


A Bible statement reads: “Yo ask, and receive not, because 
ye ask amiss."" This means that we’ cannot blame God if oUF 
Brayers go unanswered. God Is. willing to give us whatever 
Werneed {f we are receptive and do our part. 

In cases where your own prayers may not have been favor. 
ably’ answered, you can usually trace the difficulty to lack ot 
faith ‘or a wrong motive. Whatever the trouble fg, it can be 
Corrected: Faith can be developed. Wrong motives. can be 
Giscarded and replaced with rigit motives. 

People often say: "If only T could BELIEVE," 

Belief is a quality of thought that can be ACQUIRED by 
prnctice. 1 1 Sa Yo believer in, something that you KNOW, 

jor example, you have no trouble in believing tint two and 
two are four. It is equally easy to believe in the power of 
God when you KNOW and UNDERSTAND what God is: Ontol« 
ogy gives you a different concept of God and reveals Your true 
reinifonship to. im. in the sameway. Ontology given you 
ew idea of prayer and shows how you can develop unvield= 
Eng raith . 

"rhe Master said: “Ask, and it shall bo given you; sock, and 
yo shall find: knock, and It shail be opened unto you.” The 
Beaning of this promise Is clear and unmistakable, 

‘The mighty force of prayer and how to apply divine power 
{n solving huiman problems are explained in my new 24-page 
book on Ontology. Twill mail you m FREE copy of this unusual 
nd interesting "book if you will send. me your name. and 
Sddress. You will mot be’ placed under any obligation, Send 


for your tree copy today. 
‘Alexander Keene, Dept. D-4, Sedal 


Inventions Wanted 
Patented or Unpatented 


Taventions ean now bo safel 
mxpense. if you have & practical, useful idea for salv 
‘ither unpatented or patented, write teday! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Gruduates earn large full time incomes ram 
practice in thelr own ees. “Other® make good 
‘Heatmenty elven in spare tlie. Learn 

ng. profetsion in Your own ome, thr 

Thome “stody. course. Homo. instructs ay im our 
Rationally known resident. school 
Indepenéoce "and. prepare’ 
by aualitying for, your Diploma. 
bbe, completed’ tn "ta. 4. toate 

Wile they learn. ‘Begin your training at once, 


Anatomy Charts & Booklet FREE 


Enroll now and we will fnelude, at no extra cost, 

many ‘needed supyisa, Hit gouset to bp meat 

rowing’ demand for imassage now and after” tho 
i 


sy Charts and’ 82-1 
Bayes 
TRE SOTNESE OF SWEDISH MASSAGE 
57, 108 East oble St Chien Tt, litte 


oplewe send me PHEE and pesto 
‘Booklet ani complete details gn iiawe fratsing. 


an 


Address... 


cts. - 
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PATENTS 


PERSONAL SERVICE : 


LF. Randolph, 340-D Columbian Bldg., Washington, D.C. 


"\FPATENTSI\ 


AND TRADE MARKS |= 
C.A.SNOWECO,| 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


PATENT YOUR IDEAS 

SEND FOR FREE BOOK =e 
Coops 2. O US 

Corps U's. Patent office 


ity 
16 DAYS” TRIAL dei 
TRY OUR SicHT TESTERSi Compete 
Freegeus fee wih good locking ame, 


TCS EVEGLAGSES COL15ST Milwaukee ve, Dept. 4.42, Chicago 
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KEEP OLD LAWNMOWERS CUTTING 


with the IDEAL LAWNMOWER SHARPENER 
PERFORM A REAL SERVICE | “°rksv'toosteare 


EASY TO OPERATE 
IN 29 MINUTES 
Keep lawnmowers in service on the home 
front! Old lawnmowers, like other house- 
hold equipment, must continue to last so 
that vital materials can keep flowing to our 
armed forces, You can keep ‘em sharp... 
make old, dull lawnmowers cut like new, 
and make money too, with the Ideal Lawn- 
mower Sharpener. 


Easy to operate, no experience necessary—just set the 
mower in the sharpener, make a few simple adjust- 
ments, the machine does the rest. Sharpens like magic 
to perfect edge in just a few minutes, Write today for 
complete details. 


THE FATE-ROOT-HEATH CO. 
2444 BELL STREET, PLYMOUTH, OHIO 


e)| SEND FOR COMPLETE CATALOG 
pai BUY WAR BONDS...AND HOLD THEM! 


Be Popular —Learn 
the Newest DANCES 
in5 DAYS—or NO COST! 


Puzzles-Jokes 
Learnin 5 Minutes! NEW REVISED EDITION 
of DANCING 


eks, Sereamingly Includes the Rhumbe, Conge, 
jet Sombs. 
Z With Apparatus one fo st Trot, Welts and Yop Dencing. 


GIANT SUTETT ony 
i | 


me feave your frends 
iin’ RAG-O-T 


See 


‘Order today? 
'CO.,82W. Washington St., Dept. E-50, Chicago2, ll. 
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1 wm, $2500 to $10,000 » year are paid in what 
bite for Research", Giiteor SS 


Do You Want to 
SAVE GASOLINE? 


WANTED! MOTORISTS TO MAKE 
30 DAY 


5. ditferent sources of profit in 
f'buntieas of Jour own are” offered 
by what basic “human need”! 
What important field of work offers 
tremendous, ‘ond 


postwar for men and. women who 


eeteene Veleeent eee Al GAS-SAVING TEST 


ea = 4 patented device must save 


2 f0F un. 
fevers 


fon your own 


0 day, So write 
ANSKY MFG. GO, Dept 16150, Pu 


orton Gives 


Ioasalviston, propor 


to agents and, dealers. 
OR SLIDE RULE" 
Made in white Vinylite. Same 
Silde Rule. Without « 


TAVELLA SALES CO., 21 


7 
Leatherette cs 


West Broadway, New York 7, N.Ye 


= =FIMPLES 


Beginners and old-timers rave over 
this easy war-time speed-up’ 


MACHINESHOP a 
TRAININGCOURSE .. i¢ 


Total Price $12.50—Easy Terms rs 
i time the world : 
isconcentrated in 
‘3-volume. course. 
Vitatiy necessary for ail Machin: 


ats, Quick ‘Training Course for 
Beginners ‘who seek ‘good’ pay 
Jobs in Machine Shop Work, 


HUNDREDS OF DRAWINGS 


‘MONEY! 


DUPOR No.1 MINIATURE 
er as 


Toe, Deduct $1 ni enclose east (811-25) with tile coupon. 


SHOWCARDS Sas 
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PS oe iil ortatcvous ed alse 
Sd“ wousrmat ctoves co. 

r 652 Gorfleld Blvd, Denville, I 
> Coneda: Safety Supply Co,, Toronto 


SC EMOY y47 


“6° 
ae 


WARMONY 
Success 


COUNT TELEGRAPH WIRES IN THE DISTANCE 


$2.9 


9 POWER 
TELESCOPE 


2b 


AMAZING RAZOR 
BLADE SHARPENER: 


‘Green 


Bare ages 
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Essential War Work= with a Peace-time Future 

The Aireraft Industry needs Draftsmen and Engi- 
neers now, but more important to you, s that they Will 
need them in the future too—for the Big Tomorrow in 
Aviation. Remember every new idea or improvement 
starts on the drafting board. These are the men who 
are important to industry. Men who today hold ordi- 
nary routine jobs—can be important figures in the 


aircraft plants tomorrow. Ambitious high school stu- 


dents—and service men too—are now choosing this 
RYAN method of leisure-time training—planning for 
a successful future. 
Ryan's New Home Study Course 
Can Train You in Spare Time 

Aviation Industry leaders at Ryan have proven with direet~ 
from-the-industry methods of instruction that they can train. 
‘you thoroughly-—yet quickly, in part of your spare time, The 
ieasons are so easy and interesting, many students earn a 
coveted Ryan diploma far ahead of schedule. With this 
“Rolled down" course, higher educ 
isnot necessary. Tnsluded with Your tralning, You ge com 
fae nautical Drafting equipment at NO EXTRA COST. 

ere is nothing else to buy. The low R.ALL tuition, payable 
in easy monthly payments, covers everything. 


Do This—Then Judge For Yourself 
‘Your time is the most valuable thing you have. You owe it 
to yourself to see that the study courte on which you spend 
Your time is the finest —the most practical, So use this coupon. 
“how! There is no obligation—~it'l take but a minute—and 
it may easily be your passport to a successful career in avia~ 
tion. To save time, send I Air Mall. 


ion or special experience 


YAN Aeronautical Institut 

4 Lindbergh Field, Sen Diego |, Calif. 

jentlemen: 

Presse send me without any obligation on my part. your FREE 
took, HORIZONS Op GePORTUNTHY.” wish 60 
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telescopes. 
jeasures Full 


to 810 for such 
‘should own @ 


rront row 
‘seats from way back. 
cl 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 


sas, trucks and buses with astruct/ous foF ail service Jots 
‘ASK YO SEE CT! —To Got This Assistance for Yourselt Simpty 
Ait seed Mah’ Coupon Yaday. 


E ¢ PAY ONLY $1.A MONTH < 
forks 


Addeons ———— 


Occupation —— 


Emptoved by. 329, 500 N. DEARBORN ST., CHICAGO 10, TLL. 


MASTER DRAFTING MACHINE 


© Biggest 
timesaver for 
dimensioned 
sketches, 
leteering and 
layouts ever 
soldee—This 
Low Price— 
While they 
last, Limited 
Supply..only 


$3.95 


RANDOLPH RADIO ciicxco:rcuors 


e 
Design ror 
ARC WELDING 


will Save you many times its cost en your 7 
next redesign projects. Order now, $350 


TAPE WORMS 
ROUND WORMS 


(Ascarids) 


HOOK WORMS 
WHIP WORMS 


++-you can free your dog of all these worms 


wit PULVEX 
cazsat WORM CAPSULES 


oa by dng rede, A leating pt rug, dprtmet tres, Ste 
pacha (dots, 75. Pached twa wars for pps, for os. 


DESIGNERS, ENGINEERS 
DRAFTSMEN, METALSMITHS~ 
NEW—100 clear and concise, weld. 


ing design ideas gleaned from 
ractical experience of others. 


ply. If you are interested in 
welded design. you can't be 


like it, $380 Postpaid, 3'devs 
approval. 


‘Me (OBA: RT wy pede er} 


~gaornens COM Hobart Bes. Co., Box P-441, Troy, Ohio ‘ 
ef the Worlds Largest Geilders of ARC WELDING Equipment” 


“The Supreme 
Authority” 


1S WORTH WAITING FOR 


WEBSTER'S 


NEW INTERNATIONAL 
DICTIONARY 


Skcond Edition 


Lranmsoo8® 


DEMAND is heavy 
paper ra 
bute Better ro 
Jour copy of the 
MERRIAM-Webseer than 
accept a substitute. Ask for 
the genuine Webster~the MER- 
RIAM-Webster—i by the circular trade-mark. 
Contains 3,350 page: istrations for 12,000 terms, and 
a total of 600,000 entries~1 22,000 more than any other 
dictionary. Order now from your bookseller or sta- 
tioner. He will get your copy as soon as he can. 


G. & C. MERRIAM CO., SPRINGFIELD 2, MASS. 


..to go to College? 
-- or to enter a Profession? 


Many, Finish in 2 Years 
f fam 
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“Pll show YOU 


how to make yourself 
COMMANDO - TOUGH 


in double- 
quick time 


«+-OR IT WON'T COST YOU A CENT!” 
says Gearge F. Jowett 
WORLD'S GREATEST BODY BUILDER 


et me prove a YOU that you can pu inches of dynamic museen 
jou are! Aid Inches fo your Chet! Broaden your atoulgers 


fen now in the U.S, and British Armed Forces! 


GIVE ME 10 MINUTES A DAY! 


ONLY 25c EACH 
or ALL 5 for $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


& 
FREE 


Buy Wer Savings Bonds ond Stamps regulerly 43 


Classified Ads only 35¢ per word per insertion, pa 
mum ad 10 words. To be included in May i 
office by March 8th. May issue on sale April 151 


in advance. Mini- 
ue copy should be in our 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


ADVERTISING 


AGENTS—coin monex its pew—it's Rot 


a aT Sh 
ayyenia: u = 1) news — deliver 1 Teast 
tt eane Cates Cet 


cottage Grove, Chicas 


Teap tages PEALE 
oe aeaey SA ee staal 


400 
teod. Thermopowers Peoria 4, ilinols. 


Hinze onerey i aia eri 
pbiiwaneeiene see hE 
“Ea Ae 
Ma assinr Mairi 

REED Hy Maa 


ADVERTISING, Malling, Lig Optalogs | SELL. 69 for $1.0) nampe tmprintad 
Printed. Rasikin, Glover Bide., ecy—tree sanipigs. Oud cards Sige art 
oot. Miso seling lise Greeting Car 


aT EET BER Has 


‘salesmen, Pler, 118 


‘AIR CONDITIONING 


ARE aireondiioner anyone can, bull, sot 
beat egy epee plane, 


Tiemann gy SLICE HO TEESE 


ear Bteked By" world, wide 
Write Hawieies Co, Dept, D:UsP8C, Pree: 
port 


Ree Wieie Bor Our Pane eee 
4 ‘args, Agene ite Por Our. Pian. 8 
len got oi Cratteras | Weekly Profs Buy. Lady Jéan'Labora- 
Box ue malo Pennayivasia, Heading, 


‘ATTIC Judie, Home std 
vas end ee for 


eson acid 
Peete vi iG, eee 


ANTIQUES RELICS 
INDIAN ‘GOODS 
SWORDS, japlers, daggers. nusola, ROE! 


List free. Lear's, Glenwood, 
EAN Ce Me 
Pegs, Cains. Mineralp,Glesware. 
= ogy mg, beads, #109. 
‘cStaloe: Goo. Haider “Gicnwoed, Are 
ARCH SUFPORTS 


"Money Back Guarantee, 
ox 48" Long Toland City; 


pers = nate 
ae ‘NuBliver, Airora, 1, | g Dif Demand Teane B" Sone. 
Seana case Sear ee | WE Mame Poe Be 
eR San, ne Sere Eatin 
cai, Aiaaans wee anpuine | Nizar ike SER ete Sat 
Halll We ton, Boston (18), = ze 4 
‘SELL New-t ing from home, a direct. ‘Prectiier Syre- 
ee eres ae 
Tigre aes _ 
she Me Sime tale’ Gale | ACTS ane STS A 
‘Roosevelt, Chicago. sonal Saw 
44 Buy War Savings Bonds and Stamps regularly. 


ikea 1 
Eibstal Aupply se: Free iteratures 
tors,” Ames 
‘CLXMER, Deux Bpatilght, for 
‘automoulce motores, Pon. utes, 
Fi Becies "3s cb opera any of oP auto: 
bile Biers. Gig ev fof ary, 580 
Beles 6, Calitornig, ice 


POPULAR SCIENCE 


WIDRLGAS Turhinator. $3, brines prot. 
abi, ectent, esuomie thotay, peta 
{oc faiure, Refund guarantee, Wrench fs- 


‘alls 15 minutes. Give ‘auto make. 
doun Hatley, Si39 Loraine, 
Michigan 


AUTOR RR ald ata Book, Filth Edition 


GARAGE door opener with dash 
control, “Por overhe 


RENEW cor batteries 
Itructions $1,00. Popular 
wisconsin. 


Ben 260." Autoinobie 


EVER paint, with Gravy? I's Jost that 
acy {lretreag. Your tiges! ‘Deals for 
ete, “Ber oe, Seve Tee 
Zeki 
“he. Duny, OF 


pounded. © Forma 
Covington. Kentucky.” 
AUTOMOBILE | Puel without _ gasoline, 
‘Guaranteed formula:” send $1" today. 
United Heseareht, Box 131, Orange, Ned 


USED parts, (Guaranteed), All care. 
eriog nets fa 


tory, 2433!¢ Gunnison, 
AVIATI 


NEW Army commer fring Fhaiy Delmas. 
Rorfarup Aeroplane 


chin pads, ear pads, 

paid "31-00." Stazein 

Sompany. Minneapolis 1, Mianesot 
‘on motorcycle por 


See ea 


aaah 
i dt Ce Ame 
aoe 
PRORELIaNG oF GRD AN Row. 
PRETO SOE al. 
Tilatatt awa, 
BLUEPRINTS & PLANS 
Bago awiap mar 
Sacen 
sph, Ehret at 
Bie iadets Wes 
OATS, OUTROATD MOTORR EFC 


Yen. 
p Ginet= 


| POLL sae, cut to shape boat, patterns, 


ee aot 


uly; immediate reply, Vic~ Re: | 
iene 


Hy ta 

ea Sample gree. Write 

Srdge Set Masactsetin 

EDUCATIONAL Books sold chi 7 

| for sinail tee. Books bought, Money, 
uanten, 4Sid Daren Gs eat 

‘Courses oust). Lee hountain, Pisgah, 


i 
Sietrapolt: 
os ie ‘Calitornias 


aa a ES 
‘rouble ats pominel oct," Send 
te.iihe Digeet Pres, Dept Se, Van 


| Pa oa oC 
ibe. Arehur Fowler, 
Gir ‘Brosaway.” Somervilo’ 43, 


00 
ays, 


WANT = ie Cogkbook Ti} tell you where 
pmmerrane, difterent. "Bend 


sy, 


Pee imate Rg RE 
ever de ‘ip pd: | Hed 
maa Bi We. Pine ‘MARINE Power—Easily_convert ‘Ford 
Sipmaer 328 W. Pico, Low Rglen 6, Galt | MARIE fener Hany? serge) with Od 
Poot tet tne tary | fein 
automobiles send about Vie. Cheval 5 
wiser. ive 
i rag Wold 
Seed san rt Aa acy at 
aes alae pe cha 
on hace ee SR BODY AUTEN COURSES 
IF jou axfo pote or euleene ii | BAE-MELLS, Dumbela Breese” a 
a cesar | oder a 
efprte Se one e Wes 


Classified Section, 
fy. 303 Pourth ave. 


PY with folder old ears 
.« ero: Clymer, 2125 


‘Sauk 


extensively used in 
fied Micgtructions $1.00.” W. 


GAS Substitute for those extra needed 

‘alles. “Formula and full particulars 25 
(sliver), “Tansing “4828 Grandy Avenue, 
pos a 


Vine, Kalamazoo, 

Physical Train 

‘Good, 3281-PS, 
Btssourt. 


STREAMLINED Syrtem — rugged stengih 
easy realy 
Burke, 24 Riverdale, Torento, Ontario, 


‘SUPER, System of Natur 
Page booklet Harry Gp 


savertiaine. auttomodtve, aviation, ss oe 
aa eb 


‘Neal es, insurance, 
fase,” poultry. te 


00” tor ue vas 
vanes, “any auiject {eee, 
al Bo ‘ensuer 1258 Broadway, New 


Seer ees 
| spelled, an ibe Garena “Gqtalopis. 
zi Shtmkoweki, 18670 Marx Avé,, Detrolt 3; 


ie age and preven 
‘ton of og ages Research Siudy for $190, 
stayoune’ Foundation, ‘Barto, ‘Peanayiva: 


caer Game a oorgen Baya ae 
‘Novelty Depe Rel, Bos 34, 
village, ‘ew ¥ 5 


i} 
ie a a 


TROCKETS New Trall To Bmpipel™ Par- 
eeanating Gprpietg bdo. Ry he urna 


BOOKS—Architectare, Art, Oratt_B, 
‘Arter 0808 Maplewood, altinore 1 
aearyiend. 


WE locate rare, out-of-print Books, South 

erm Bogkindern. 12:8 North tit Ter. 
pirningham,_Alaiame,—_—__ 
PHOTOGRAPHS: Picture) Boog Tajat 


Taste ime NU-AP, 2041 Bast Bist, Oak 


[ADULT Bose, Sane Be, 
favor, Bow 50° San ‘hernarding, ‘Calf, 


APRIL, 1944 


Buy Wer Savings Bends ond Stamps 


7a matiomin Ver af ler 81, Ben 


“amin. Seibert, Urbana, 
J LARGE Mail onter ma 
“To Jaceptine, Detroit 


San Ree Bk cots Fre Sane, 
Stas Stanton, Pitesbureh 


mpeg fe. Lies, 


regularly. 45 


> | POPULAR SCIENCE OPPORTUNITIES K 


5 MOST read mall order es, 208. 
pedznand Cartier, 26m North, eels 
ass. 


TEE Fun Book™ $1.00, Pree details, Mag, 
‘Sats “Castle. 


Cleveland 13, Obi0. 


‘A RIPLEY Believe Tt o¢ Not Trick, Aday 
{io making. Tors, Novelties, 


Tera ‘Giltespl 


TH 


‘ADULT books. Sample and, catsiog. 208 
‘Alsione,_ 200 Lunenburg, Mass 


THOUSANDS of Meo 0-Tigg Sabo gale 
‘Prospects thousaidy of teachers. tou 

sabato professionals, inuaee 

Feeders ad bate 


‘of warnews 
‘Details Pree—sam- 
fe S08, Map-O- thine Company. iat? W. 


BUILD If YOURSELF Schenectady 4. N. 

TO, get more business, advertine, Tour BEAT Past War Thesis Buaboo. 
“oulidest-vourseit projects In this ol. | Start Now. "Your Income 

‘umn! Popuiae Setence Yeaders like to make | Af 


find do things, Srey may be interested in 

Jour otters, ey then your tary foe gale 
a word. ‘Mail your ad" to 

Becalon "Poplar Belence, 383 Fourth ave 

New York 


SEECTRIPY Your Tawnaower Simple @ 
do, betler mowing, Blue Drisit, instruc 
‘ony $i:00. Wight, 2.0, Boz Si, Reverie, 
POT « Ship into « Hoitle, Anyone can do. 
it, Per complete diseetidns, send 25¢. (20° 
ghtmer to Captain Cobb, Bs 035, yan, 


WORLD'S Most Amading Combistion (or 
non) Engines. Bither plans $1.00, Rateh- 


cor, 180 itutiedng Street, Brookiyin £1, N.Y, 


LEARN the Credit 
Ea Sosso0 We 


‘MOLD-MAKING, Plaster casting 
‘making, Business. Literature 
Kemilo, Pare Ridge, Thincis 


WEBER iar secon a 
‘Simplified homestudye Hepsiring in 
creasing, Houywood 37," Calif. 
18] MONEY making opportinilige Tost 
di toall, gfder investigate. Elite Co. 
24A-Grand 81. New York 
INSTRUCTIVE Are Book Tieratre 
jottmaan, 2140 Coy, Cineinnatt I 


PAYING (all Bughnene stamp. brings 
S Peer General Publications, Ostning 


S00, PROFIT, puncture 
Deals for stamp. Botke, 
gern Texas, 

STURN Accounts Inig cash. Good Income; 
sauise” Genus," Cafectéra Amotantion, 

Newark, Oni. Cousens Swen 

M18, MONEY MAKING opppriunitieg "Mail 
lorder magazines "100. iG dose 

piles Deore 2 Mtge 

BUY, Sell By Mail! Learn iow! 
uitty Mail 10s, Eaward MacDonald, Box 

126i, Seattle 11, Washington, 


eon a 


PRINTS and instructions for building gar- 
den tractor, $1.00, Wiliam ‘Tanger, 

Bellefontaine, Ohio. 

PRACTICAL Stencil Post Card Prinjer. tne 

pattructions Boe, Btrom's, Jackson, stiane. 

OPEN your garage 
Look “under 


se door from dash board. 
‘Stomobilee™ 


Gy agairenn este i 

Re erp bea outa Lae 

Fea al 

PROUEN protuabi coe) Raa 
Eat eat venta 

Takes 16 imines: 8 materia Sou charge 

30, Complete instructions $1.00. Simp- 
fs Goa Sabla Po 


., Plextble molds, Plaster eaating. 
et into the big money ng Pull ngae 
mn Wer fr Hite—Compo-tex, 
Box 186-1 


PERMANENT Piexbie Molds Gaaitig Pas 
‘Other Materials From. Your 
Sliimped Envelope. Box iit, nines. 


YOU, too can lear how to, make, mold 
She cast eat Plastics. end, fame 


hare aa ee 


“ot capltall De Lambert, Janes 


ae Nut Vendor ‘Sleek, Shipments 
Wielding Company, Jackson, Sic, 
RAISE Angora Rabbits—Wool bring 
pound, Particulars free, Orinsteat 
sibel Tlie 


“Ailianee, 


‘ohio, 


este 


nocken, Pa, 
FIVE bie mallorder magurines 200. Lewis 
pugambany. abs: Carpenter, Oak Pare, 


‘and Plaster 
novelties! 
oo word Se, 


"ROW To, MaKe Simple Mi 
Sie, Flaneccrat 


ca Syadigate Sawazing Baca 
ralage Dogables Gatiple Naetsine 
B8e.”"George Gates, Paragould 


kansas. 


Boe Be -ASE ts, ae 
eicals Be 


COLOR, Concrete, with Chemicals. i 
‘makin Hollywood St) 
birdbathe, without moulds, Wishing-wells, 

a ar 
cnet 
wood “Cementcratt, 6635 
Polywood 45, Califorhia. 


‘einen’ 


eit 
Bee 
and 


erature, 


‘Order 


Hoe dine Ot arite “upset 
String fntite, Beye 3 it 


16, Lombard, Tht 


LIFETIME Disingee Sieady Tacome, Re 
(hog Shon," Comnan, 1i4 8. Eve, Pordand 


Bie ec tes 
al Gaig. depen So ae 
oa rege Dain pores FT 

ates = 
Sd ee ea 


Se ae =e 
tien. Igy B-complex qaniets, 100 
'H00—#30.00. Originators, 


Dealers, fay 
mart 31, Pennsyivania. 


‘Rooklet Mechanics 
Bei, Sat dere Pe Ee 


“Angeles 


LigUID Marble — Marvelous, 
‘Brushed. sprayed. qelaed. vhutberlrtle 

mol fon Flooring! 

Free. i Service, Bawardavite, Ti 

or ‘mai ime, 

SELL, envelopes, is a, ime, Bis 


Sr Nebraska: 


PROPIPAELE buss oe Jou: Tnrormac 
eth, ee. Bil, 14868 Superior, Cleveland 


46 


Buy War Savings Bonds end Stamps regularly. 


HAPPINESS] Wealiht Operate BiGian 
‘Goportanitien, Write Hale, 22 McKinieys 
Lodi Rew Jerseys 
SHAKE Money ath 
Ratt Wee Gedon 
pawtuaeet 2" 
iG Money in Malinda Literatura Pree, 
PG ei Tonk MOhariolie 8 Se 
HAGAZINE € months. fe, Name ated 
fie “Henic, Hioluna, New York 
GET Dollars by Mail $e prod. Initrwe: 
one iver Persil geal Te 
BUSINESS SERVICE 
us STREET 


re tine 


TOLEDO, Sie _Manl address. Personal 
“Hhisiness, Rehable Representation. We 
‘Mr, Good, 736 Sumimle Street. 
WASHINGTON, D.C. We represent yo 
her, also receive ani forward va, eat 
Service Bureau. 1401 5th Street, 8. 


‘CAMERAS, PHOTO SUPPLIES 


POPULAR SCIENCE 


WE Pay Top Prices for used cameras and 
hotographie equipment. ‘Tura yout tule 
gaperaen ae tenses, devetor 


AMATEOR 1 SS ime 
prove your hobby of picture taking and 
edin how to take money with it. 


BASS Bays: War time proves Bass lead 
‘Amatine cselection,cof Rett atl 
ee ae Teh 


our money 
ins teadey 


Dik aering-photeeaahe s- Tngaeatng 
hobby “or Broftabie. business, Learn at 
Easy’ simplified Method. revious 

ince tnhecesary. ‘Bend dor ren in 
format irenients.. National AP 
biate “Michigan. Depts 141, Chis 


Sait) Spot san Tor samara Tes, 

oar ee moe 
se dade 3 gcan a de 

a yt 

BOAR ec tee, Sal 

ee 

ita em 


‘in photography. Learn quickly 
iy plans. Previous experience 


"jou, Trumbolt, Chisago 


‘Sakti, $3.00 


Photo. devel 
CoMPLere Ee 


i 
Postoaid. Wendell Oke, 
orth Garotu 


CARNIVAL OUTFITS 


Bstisted Plans 
rafoureMade 


yc: 


“CARTOORTNG, OY RANTING 

aS ace 

POCKET Cartoon Course—22 Basy Lessons 

Pe cuig cata waaay 

Pea 

inate Parsee 
He Baaosies a 


CHEMISTRY Laboratory apparatus and 
‘chemicals for industrial, analytical, and 
experimental laboratorie 


Classified “Section, 
Popular Science, 383 Fourth Ave, New 
York city. 


> | POPULAR SCIENCE OPPORTUNITIES K 


INSTRUMENTS 
GRADU. of Minn, Insitute of Teshnoiog 
Foner Resoargh 


teiculy confident 
e sitet "BA chet 


ed 
Antonio. Alnmed, Galifornt a4 


WInw 9 new idea Home Laboratory Che 
Teal ils aud eppetatus outfits Yor home 
gupgyimentine, Seed fee ‘eae at 
Dope. 6th Word Se Ney : 
HANDBOOK for Chessieal Experimentery 
sorters of experiments, iilgtra 
sisxBeriment “Booklet, tbe,” Gem 
'sc. Reading Scientific ‘Co.. Read~ 


Eta cougar ope crane 
Res weetitat siete, a 
$45" weekiyy fais times “Graduates tn em: 
Se case th ne, 
orm cash sare, ar deer, 
eel aster ily tags 
‘Analyst and 3000 word illustrated. lesson 
rig Rar het 


CLINICAL, Laboratory Techniclans in grant 
demand. “We train you in sour" spare 


each. Excellent opportunity for ‘ee: time, in your ow pee, ter te can prastee 
a as | pte Hone oid 
eee eed ee 
Minneapolis, Minnesota, justin 5, Texas, 
Seg Ta paces | "HOW To Get Wit Yor Want —prared 
Chemica tad Sparkie So asines | _jesteance for ntaing money eit ape 
uiversal Gnemieal ‘Co... 479 Jay Street, | Pinets, tore, interssiing, gxplanation freei 
ia 
SngnesroM corn Pa Rogatagna 
‘99 other chemicals. All for $3.00. Onio | BE A. Doctor. | Learn 


Research Laboratory, Box 6300, Cleveland, 


Shee, Mineraony, 
p.00, rasey “Labera= 


LABORATORY Supplies at, Wholesle 
Prices, Chemistry bigioey, Bhvaics. Cate 
lao ide. "National Setentige Co. 
ith Ave, Chicago. Established 1908 
LUMINOUS Paints will glow ip dark. Sux 
colors. Fairmount Chemical Co,, 130 Li 
erly Bt. New York Oy 6. a 
‘PREE Catalog: Chemistry, Mineralory. Bi 
ology. Optica. Tracey Laboratories, Ev 


LABORATORY. &; 
yale 62.50. 
bell. California 


iroscope for 
jecutting Sons, Cs 


Ease 


onfNHDR,ghpateeon, estdence.” cout 


yy "Write for catalog. 


ears Sake Tease 
FSEETON One _Ore 

pes 
rite Cole Associaten, Syracuse, NY 


BODY, RESOVENATION. Rocome pe 
Stanat acrobet Free ticatth Bus 
olf, a164PS North sand Bt. Seliwaked, 


TERROR ae Course. 34 Th 
plus manila, “Euay, quick ow ou 
BESS, Far Woat Boos iss aseetas on 


LABORATORY Thermometer $2.00, 16 
$150. Hankin, Glover Bldgs 
Misiourt 
"CHEMISTRY, For Hesinners, 
a ale od Brent ale Poth 


bls, Waltman, Sod Brendes haw te 


PRE chemical catal 
Ske, Greenwood, 


p Enclone 3 Post 
‘brondway. N. 


colt, Nebraska. 


CARTOONISTS Need Gaza: 
weet 


fo 20, 
Tnstruetions. Man 


jerarde, 116 


Pl 
outa tant W tiie 
CHALE TALK STUNTS 


‘CURIOS 


eee Teaterials, Pree 
Deattements Supply Con 10 Best Well 
cnicaro 6. 


URARN Modern heat (real. Bogle 1,00, 


Blacksmnin Tere 
200, “Best Lansing’ Michigan, Suuths Bow 
LOCKSMITH Course, Lock-picking, eye 
iting ete 00 repaid. Mies ey 


shop, Castadian, “Texes, 


GLASS Curios. Minerals Indian Relics 
‘Coins. “Catalogue 5. Vernon Lasley, bab 
Graces, New Metco, 
DETECTIVES 
DETECTIVE training-Secre: investigations 
“Basy method Fingerprints. Booklet Pree 
Intemational “Detective System, 1701-P 
Monroe N.E., Washington 18, D. C. 
DETECTIVES—Work home—Travel. Bx 
ieee, un Write, “Wagoner, 
3s West O6t8. N.Y N.Y 


HAGE Talks, Tang Produeins 
331,00, Hilustrated 0s, 
st Bala,” Ontikosh, “Wisconsin, 


Garoon= 


DETECTIVE Training. Philips Secret 
SE Tat ‘Kennet, Chicago. 
nino 


GabMicais © AFFARATOS a ee ees 
an AETARATS | sqcaeanase purge chap ang 
ee ee eee 


‘Colors Sore ea 3 


open. roscopes, 
Paint ee. fiep with above» Catal 
20g) Hlamsiet Laboratory, Denver 


APRIL, 1944 


4 Wankin 
| Rivemead, Long Island, New York. 


Long Island, New Yor. 


RABBITS: Flemish Giants, New Zealands. 
Reasonably priced. ‘Young: 


MICE, Rabbits, Pi 


Catalogue list 100 
Houck Compary, ‘Ohio. 


Buy Wer Savings Bonds ond Stamps regulerly. 


Bue ssyiee rye 
2QME ROE SPR 


FREE) Copy of “The Western Soclalst™— 
42 Hayeard Pace, Boston, arg 
EDUCATIONAL & INSTRUCTION 


PREPARE sourelt pow for & well paying 
rag Bia 


WHY Dont Fou Writer Writing short se 
‘eit enabie Jou 


eitextia oie’. ia Your Spare time we 
feach “ou to write the Way new 

Free'Siveiing Aputude 
Test” celis whet 


ee 
ring. 


= Reece ao owe petals 


aT 


POPULAR SCIENCE OPPORTUNITIES 


seem totes op | TOR Meters, me, erin, Ot 
9g a aad Raa 2 | Sli O'S | ——— rom 
noe Totantara esse et | Salli wl als 


‘ald poeltions Wat offer color. zee | WMD sets pity Yeon Write. 


Gretsiew nd fascinating duit Record | = SUBD. Box SUA. Fonte Mit 


Suhiness in hotels, clube, smaut ENGINES, MOTORS, ETC. 
Hog Means “eten 'ateste® opportuni. | ENGINES, MOTORS, ETC. 
Leufs Sehgal receiving calls fur managers. | ENGINES, Motors, Control motors for 
Hostesses, “excoutive “housekeepers, pur: * Grand new. Navan 


chasing agents, stewards, ete, These are 
Soviet, bel aad aaa peas eee 
i fan essential business that ‘offers splendid oe ga bench postpaid. ‘Ideal are 

Phar Gv eel Seed age | BY oc 

ss icica 204 eb? | WINDING. Dei 24 m 
SER A ge tae lO | WER Re oD hasta Bee ae 
Shae es 

as ob Batata ei | ieee Ooi wal eee 


& Harvey Jacobson, Registered Patent At 
forays 4sAeD Adkins Building, Washing 


at ea) Engel 
NEW writers needed to re-write Ideas in At Kansas 
e-write ldgag in A. Lone Bidg., Kansas Ci 


pare rf WHAT Snoug You Invent Our Pree Book 
spend oopertnttt to ireak into fas 
ehating melting ‘el you uD 

per hour spi perience 


inecenadry. Write Yoday for ives eta 
Ho obi Postes i Go. Comfort 
Writer's Service, 310-1 South Seventh Se 
2,'t. Lous, Mo, 


STENOORAPHERS|—Become Private Sec. 
wretarl ‘trouble? Can seem 10 
ef ahead? ‘Secretarial Conssitunt-Adviser 
iso. Secretary. 0. Corporation President 

with Who's ‘Who listing). offers’ you the 

Benent of his wide experience tn b personal 

Sonmultation. 81,00, Richard 8, Slater, 4930 

St RE. Wastiington, 


ical farms. 
Hie Northern 


Berman Patent Aattorn 
‘Washington, D.C: 


ae A EE 
csiirer Sere ee. 
secre Ronee are ae 
Eolorado page 20°this fee Popular Be 


INVENTORS? New military ang commercial 

inventigne urgently needed by mandine: 
—— | turers. Weise for ‘particiars.” Chartered 
| Instifite. Dept. 3-4." Washington, -D, ©, 


Lande Yielding Pour Annual Crops. Tob: | evewnonar Hace youa ged oateiaclo 
oul Fruits, Rubber, Livestock, igierestine | INVENTORS! Have, you a good patentable 
fiftetrced mostint's6e, Vales, 398'Brond: | , ideas, Write Mtr. Metaers 1h Went 4 
way, Bulie 1210, New York 13, New York 


al gens and inventions, 
Bain Biscoett Wrewsats Chicane 


|S 


| FLORIDA —trouiege op easel ake: 
| eRe sng bpatloes feuit and vegetable 


ea ¢| paid or C, ret ano 
Rte Be nbs, Sd Rameravowie: cease wit By: SA 


| SMNESOTA, Wisconsin Take frontage &7 | pon 
a 3) Yorcras—ai 


acre! 2662-0 Rutherford. Holly: Kinds, Latest money 


Geter atone Hote, Kes 
| idee, Th, a 
| reaere's Foot treatise and form 

Cheese Write Deve tod Fra 
unt Cleveland’, 
FORMULAS tates, beg Analais “Hit 
| POR ect Bete ney 
piling. 
HONEY Without Bees Goad a tap 
Harry Wows, 60°W, Broadway. "| Mike ets" rorsnla 1.08, 
‘MAGMIPIER, Pore folding | 120, Arkansaw, Wisconsin. 

rin, Randsdte cone Was Rees | Cerca = 

ts acls tener ae | CAPER form bees pe 
Hae Eat dg tentang UL eek | OW White, 1000" Conimrce, "Dal 
‘Order Co.. ey ‘Utica, New York, I 


OVER 18 Yewre—Burine_seling— ee. PHORTY, Poptucng Popmule. Hien 


WELDING Eledtrie arc. Learn aulkiy By | 
Astoal Bracice at Hobart Welding S00) 
tnidividual fnstruetion. at ba 


| 


RADIQ Engineering, Broadcasting, bialaal 


. Hlectronies, Aviation, Mazi 


| 
= HN Cusack, Fulton, New York, 
‘Fechnlenl tstitue, Dept, 600, Vaiparaivo, | ge a FROG RAISING 


SerptustgaCataby ane eae oe 
Ue callmbers: New York Cio RAISE Gone But Froee, Crash, Pipa 
90D "Dred eaasasonal Booesonalimah- | ASTRONOMICAL Telesrppes, Dinarsias, | aatlNt VO Drahears Berrie Arkan~ 
Saline ie Maeda re paired. "Sond Toe 10 ied reer | — FADES AND FoORS 
Write Company, Dept. = ‘Rasmussen, Box 24, Amsterdam. | SUPERIOR Wheat Wonderful 


ere Pood! 9 ike: 91.00" Ve Veagtabie fr 
MICROSCOPES Scientific Laboratory | weis Company, 480°. Mitn, ‘Rochester 


EEROTRIGAL SUPPLIES © EGGTE 
rent 
ONDITIONED Used pretable easotine | cnanged. Catalog I, George Kies, 235 | DecicIOUS am-aipened oan 


for trailers, camp hous, Ceasers: or | Filth Avenve, New York —__ | fruit $45 bushel. Exprese prepaid: any 
Bellen” chargers, dn” B Naibavel Spal: | LENSES Por 100 Power Avopongal Tae: | whee ease ef Midaepel Hier vainee 
ding Drive, Dunteood. Georsia scope P80, “Instructions ite, Jamser, | Kimber Winter Park. Merida. 
ELECTRIC Pencil: Writes—Engraves aii | Manorville. New York. __"__"| “on aNGES—One bushel baskel_our best 
Aeialg, | $1.05 postpaid Beyer "Mte., | @ POWER Binoculars. Send for erature. | Ga'00 plus express’ Scott take “CMOS 
aie (Grove. Chicago 15. Vorue, 7130 8. Halsted, Chicago. | patie nox'Sod0! Eaketand. ‘Florida, 
48 Buy Wer Savings Bonds and Stomps regularly. POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 


ee Te Se 


FUR FARMING 


INVENTIONS WANTED 


in 


ane Chinchllas. 
CRN GEIN, Giant Sen at 


‘afost Beautiful rur- 
vectinent Prodi.” Free illustrated 


Booker ee. Farin, B.D. 18, Bel- 
Ietsvifle, Pa. 


“GAMES & ENTERTAINMENT 


COMEDY a an Drepared far prominent 
ay perlormers. compitie golsc~ 

tion $8.00 money back guaraiiee, lets~ 
Bo ies Both Road, Long Island City 


CARDENT 
Pa A ceurnte Ine penal 
tyr Bor Hi, “Polo, Tunas 
“WEARING ADs @ REPAIRS 
‘BRR dallas Daly elgg baery shang, 
Bi kay, Stimson Bide. 3s 


ay, Stimson 
angele iat Gali 
___ HIGHGRADE_SALESMEN 
chi 
‘Book 


‘ADVERTISING Book Ma: 
Targest “Direct Selling B 
waciary offers advance cash earnings eali- | 
ess, Men OF 


den Seeds, Cate, 
Royal: 


ct 
Motch Gorp vot America 2433, West 4th 
Pi Dept."W-4 cheugo 32. 
‘ADVERTISING Book Muicher—Cash Ta OR 
Political Compaigns-nvell Union Label 
ratehen, Cut or nl businesses an polite 
DartierPree powerhouve.seling. kit-iow 
Batceeprotectfon guaranteed on repeat oe | 
Serecth commision “Superior atateh 
Devt. Pes, 1630 Gieenvond, Chicago: 


HOBBIES, COLLECTIONS 


iD 
Stntiona: Repeats” Prec 


‘ORIENTAL Art Pricelesgtreanires, from 
Es 


olgzful “Chinatown. Mode 
ts Free, Melvin Pewitt, G08 Clayton, 
Praneises if, ata: 

UNUSED MM 

erent a0. Hove 
yee, fst, Soaries 


KNIFE Shrowing!, Sell Robby] Nhisinated 
1204°8 ‘San Pemando, San dose, Cale | 


WANTED: O14 « 


learetie cards, Write 
Charles weay, ast Bangor, Pennstls 
ania 
HOME CRAFTSMEN 
UAHEKNOTTERS! Make belts hand 
ata ete Guat cord eames with cat | 


Walle Workses chop. 


‘Ash 
LUCITE aad Fiestas i eee te | 


Bot'n§; North Hollywood, Galitorais 


fow to Locate Most an 
site tage vo,tne Onted States, Gas” | 


teP coin. Rakes ty Sees 
Shisago'7, tinsel. 


W. Montoe St. 
APRIL, 1944 


‘EE Kinds: We have foclilties and Saances 
‘ ay 


INVENTORS: Hag fous Touma, praca 
nvention for safe! patented oF Unpat= 


egted? If so, write Chartered Institute 
$f Rinerican,Hnventors. Dept. 2-C. Waste 


GET your invention going before the 
scramble for jobs "begins. Home ‘items 
preferred.” Patented or ‘unpatented, 15" 
fornmistin. “Albers G. Burns, Alumeda, 


ee wastes Whey have 


s ati2-A Great Norihemn Builds 


iF inventions, all 
unpatented. Booklet 
wa taieten Reporter, 3B 

Chicago. ___"__" 


‘Tiase 8, Fairie! 

‘MANUPACTURER 
feat device or idea with ulck sales 

pullers in: oe-prfocd eld. Write att. 

T42-C"Great’ Northern ‘Bidg., Chearo 4, 

INVERTIONS Promoted” Putcaied or Ue 
iepiented, Wrice Adam Pisher Company, 

“A Envight. St. Lou 

cia, or Tene Pate TBA 
‘ented. Be, Ball, BC. 

ano. 


Se Pee Have you _eond pateny 
wT 


fa sensible mechan 


‘Me Meetzleer, 11 West 42nd, 


TEGAN, DIRECTORY 


‘MEXICAN Legal Matters reliabi yandied. | 
‘A. Muon, 40, Juarez. “Ne 


STACHINERY, T0ors & SCPFEEET: TOOTS & SUPPIIES 


YOU Can Build Shapers, Mulis. Vige, Dri 
Presses and many other useful shop tool 


ax tie, Station A: Dept: Soe: 
Hp eee 4 Dow 


Silat, enicage 
Fipae anata cashen sip, seat 


pieces assortment for tasu 
Ideal for’ electricia 
bobby 0 


$5.95: 12" S785; 
0.98, 


i ‘Gash orders prepa 
ieee St nsaticlacvery telurn 


full refund." Wendler Co.. Depts 13. Fie~ 
SEW Toot OFinder Tathe toots. | 


ihtting saws. mulling and geyway cutters, | 
ood tools an other small tools to any 


etree’ of anile. Citar and peice gn te 
fest. Factory, Sli-Hf East 31 Se, Kansas 
ty Mier 

READY Rest 


tuipment into, tractor drawn 
gent Notas ‘Fast. Ware 


STEEL team (ramets for draft, 
shee SES CEEE ES aE 
Siesta. sg, Hees Bit 


‘NEW caliper, direct reading, speeds up a= 
Tense work, cheap. Pree illustrated cl 
ggg hectonn Sil-a Bast Hist Keates 


DIAL, indicators Tor sale, To defense shops 

fand machinists gals” Readines 01-0005, 
Amity Products, Box 200, Waithain 54, 
Saas 


HARD-TO-FIND, Bigctrical,, Mochanlai 
Srrpment and supple ‘Ou fa et 
sieht Reel industri, 
Sie ytat Avett Sew Yore Gy. 
GRIND, Drie Like Factors: avigchnent 
Mor Bench Grinder," Cheap Factory, 
ate Be Ns Gan 
TRIN-CYLINDER Air Compronora 31375, 
Miectveren See" Homiann eas 
con’ Srcintat i, Sits dad 
Guiding attachment HE EZ. 
Mie’, $27 California Burbank Gaul 
MAGIC TRICKS, PUZZLES, 
cone HOKEN NOVELTIBS 
TBTRICKS 05 can do! Dour amos 
Catalog of 500 Tricks, 738 “pages now 
gal, 34 conte, fmerica t fastest ‘service on 
Hiatal, Stnaloar® Sodelae” haneitind 
feted 
cau ME eT Tae ae 
inrestyrave nts ence 
dT ge rere Bax 


rroten 
‘Dal: 


MAGTO—rn Siren, Pook of gard 
‘icks ith genila deck ot cards 


hago tridka, 3 
Sforcune wll= 
ig. Clreuiars 
Washington 


iall Magicians, button, 
juston, und free trick for 
les, BOX 6888, 


B aan 


i 
‘Holdens, veeih 


MAGIETA 
co, Sunenbonras® Sit aching, 
catgion 18 ‘ook ‘Go. Box 6, St. 


Fee a ahaa oe 
Silustraled circular thee, 
‘San Pranciseo, 

feadquarters. 216, 

Rainier a 

Pa 


i 
enti 


JOIN Magicians’ Fraternity! Monthly mag. 
azine of (gles, sample be. International 
igiclans, ‘Mount’ Morris, Th 
j02 MAGIC Tricks". No apparatus, ro 
‘auiged Only ise at newsntands, chain 

acd book stores. 

‘MANUFACTURING 

MODELS, small lot manufacturing. met- 
Sis. pasties, ete. Milburn, Burlington, 

Kentucky. 

MILITARY INSIGNIA, 

‘SILK embroidered Service Emblems; Sam- 
ple and price ist, er Tonga Gd 
igh,’ Eimbtema rade 19.84 yall, 

35-3 West Sind, New York. 

MINERALS & PRECIOUS STONES 

FASCINATING inergis, 25 _aifterent 
3125. Catalor "Se" Scott Lewis, 2500 

Beachv'ood Drive, Hollywood 38, Califor~ 


ais. 


EACRENT Ora Gea aT 

Tone. short and. 59 degree ‘nals, ke 
fs uarantoed. repaid,” Face 
fore ist West Siauson. Las Aneeler 94 
California. 


Buy Wer Savings Bonds and Stamps regularly. 


SISCEELANEOUS 
PERSONALIZED wrist-watch straps ike 

Movie. Stars wear. iniuale’ engraved, 
gree. American Yeather exclusively. Send 
51.00 Now, Pastpaid. Homo-Art Leather 
Rrogucts, sro Sprinwteld Ave, Newark 3, 


49 


> | POPULAR SCIENCE OPPORTUNITIES K 


MEDICAL Laboratory Technicians in great | PLANES, 


Boats, Hundreds of Hobby Stems, | BIG profits. nationally advertised product, 


demand. “We train yoy in your spare | © catalog Ge. "Americas Hobby “Center. | " taformation Pree: Lumeoe Kimball, Neb, 
mer im Your own home. You can practice | Dept eSyist SL, ‘New York 10, | omeemenon Sree, Cameo—Kimoel. Neb: 
minis Siddving’ "Witte or Wee catsionus: | Rew yore ©? ™ Wis Sparetime Hobbies 286, J. 8. Gisoi, 


Trent fechneat insite, Box 15 

ivtin's, Texas, 

GENUINE Four-Taai Glovers plackea fiom 
ate, sealed it handegne laste Ke 


York. __) "85 -‘AGhestnut, Seranton 4; Fennspivaed 
RAILWAY models. complete Une wnforgas | sc wets Branton 4. ennavivanl 


‘fot pages, ase. | TRADERS" Club members eas 
‘fod bile: Mi: | _ because? ?/ Anderson, Vieeburm Gatti 


Rati Beat shai Adee (a Ub] Caravog s0 eng, mae og pe MONUMENTS 

Babs, {Phar oP Yor aati B | NoRENRETENpree Le Pio, Hell 

ENLARGERS—Bulld your own, Kit of | Sore roan capplige complete | samples. Write Grantte-starbie factory, 
eit, Tine pile’ eget! | SHIP. Model and ache supp, comple ti 7 

sic taad iS ca niet | tga ua greene Wa We | Ait Obes, Fai 

Bnflzrsia su Bin aee Sew PERE cay. MOTION PICTURE & SOUND 

bao MONEY MAKING OFPORTUNITIES: EQUIPMENT. 


este dat pnt 
SEO a ish 
Betty ll remesife Wa Tage 
i, Mot mpi tee 6 My Ha, 
tikka Samba 
Bi i agonne samp ep 
Pe aad ceovemee ree | 
Fide, ili Garda” is Norah Sas, ~girappera,Quige’, 1 pts mundreds of | autn g0°it "62 4" Gum TOE 
ise h, Otlator eee a | em uy" portunities all) prepaid USi ee ‘Kodachrome 
Gir eerie gegen | Bagel hea a 
SeAit ouae, oneal Atimas, Way: | Sk i, Sao iat 
shi anos ct, 


100. PATRIOTIO. stickers assorted Toei 
‘Norwood-d, 14324 North iptn, AMiwat- 


Bete Reo ‘im, 109 fo 
rete pega ta 
tt Exchanged. Sotind Library, “Better Pits 
tors Baio Ato, Gat 4 cPisldas His New iste, Bisokimn 
BEEK Dyred Teeemnre_ Methons pre PTR Worlds Orestes: Ryan Par 
erie "devices expininea veins Tee, Timm’ asd Sam, Wpeciy fatha 
costuty Prewt*p6e iD oes bln: fl gies emt ohgiethae, elude gam 
TECEIVE mally, magazines, samples. Your Eenenway 3-2 Molrove, Boston, 
sin, Sisk, Ree fa | en agg ma Pa | OUMMANTERD eh, aM Th 
MAE Wheelbarrow sighi--eel Sparel | walt ef ie se | ase ie lo 
‘*Mfusteuetions, 10e: Wilkes, ‘Oberlin, Oil, om ie) Wi hip 04, Catal 
HATING atx roors $29 pear, Cheuags | 2-8 W Runete C3 Moir 
ie Raia Sa ce | Paper, Petes Ee 

MODELS MODEL SUPPLIES _ | wih bermetial date jtieatr, Spud 
‘TRAIN Fans! Tt 3ou build your own switen: | FLite, Fyre Service, 1083 Guminer 
hand ‘agcauorien, ths device ig ae: | DaPton 3, Obie 

ie, “Gompuct power‘ double 


IP, its Wealth You Desire, Stary » home Sex ap Howell "Auiditorinm prereetoe 


Howelt Autorun projestor 
business un" apare time. “Afake’ extra t rua 

alae etc bl teenth Ler ins sterling a, “oid Northampton, 

cerice ge Michigan, oe The ee de 100" ie oe fas 
complete with wiring and Keyboard, tps Rapes Tove tn 

rol, $10.00 alte Pastoand can with | MAKE, SOT Pare Pee ea Are on 

palanee ‘COB, Cole: | g, aie, Cireuls ooklyn WY = 

‘tors Station, “ten ? IQR, Loulou ag] Talat Type 

@-iGcnum silent-sound, Pi er 


ihere, Free catalog (aan 
Saran Salmesait were So 


Si note Ws, tnd Aines_Comia 
ine Heke, uote ach etlingen al 
hg es fae paral 
fs ME atime Rae wea Ene: | MAKE mower tome mall you own 
nat amses Sins" danke, 0 diate | apart Since, Ovpuoere | Bee LiL 
naan a ge Babies splat meteicr” SEs, | AyNOUNCING new Alm exchange ari 
BGP Model Kis and dranes Megan ang Be, Ne Aeale Sab atl a 
EE NaS a ane | Dereerives tyre ig Mone. Rs 
putt ih niet gfas S| Penang, luli tee Worse: | T voY—eeap ARO 
fo, Hine Sweeper onstruction Kit | P-138 West bith. W. ¥. movie films. Harvey Iris, Box 53 
a ieee eee SN Se 
a i, Mi fantien Pardcsuars stamp. SscMthes, | CaanN Movie Prajecion, Mawaagment 
mit Usicaster, OMe ie calaige’ Give age. tmhentee Sohal 
PROFITABLE Opportunities—Stamps— | Elmira, N.¥o 000 
Dagagines de stamp. Varve) 34: West | 3540 SOUND Teaturet”Shorig Tecink- 
‘Gost, Sir Eske Gy, Utah | “att amply ie Benee ad Sawa 


‘xounsstown: 
MONEY Making Opportunities. Leading 
Tnalorder ma BALE. 


Tip 


"Dayton. 
SHIP Model Blugprint's—Battleship- Wash burn, Dayton, Onle. 


aganine, oe Signe, Parse =e 
lt, Hs aa | seein Mesa | peda gat aes eae 
rosagclees SG {| Is MONEYMAKING_ oppptanitice Mali | BO¥ 228, Holiywoed 29, owifornla, 
Hig'danta’ Monten ‘BWG,, Hollywood. Cal: | "GedsO'mapares Go” Lucas 0 Jose! | KEW omar lemm: Profcctors Oraay TOW. 
fornies | pune’ Detroit 2, Stichigan. \ ‘Fils Rental, 2297 Hops 
| 
| 


ee 
Spe ae Rue Os WES RG | Paty tee tens SMa Ps 
GEER ER Te | inate MS Eta bons ee 
oth. sl sae | see 
a ed ogee eee 
comie-Ads, Arg 64, 2200-M Lawrence, Toledd, Ohio, 


er 
iis, (70 | ace eats ond Germs wy Sa FREE, 184 Film Catalog. Samples 102, 
si talieg S. 8 Spare time. "Siddall “Atascadero, Cle, , ""Gasewilf company. Sackion, Fon, 


jates Ave., ‘Dept 


50 Buy Wert Savings Bonds end Stamps regularly. POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 


SIOFORCYCLES, MICYORES & | PIANISTS. (also greaniss) Greatly tm- | NEW Health and youth 


Riu 
ee ee a 
me ee, eee | eee ee Oe eee 
Dear cd Mera Motrin Sania | Sais ‘Bont Bens Gora, cahtors eile ule He, mat 

WANTED! Lyrics, meledies, for songs. We ros Mesigent — 


Sazaney, Dobie gel" Supenor song eames 
ameter SY See ee es 
SED GOLD HATCHES, PRECIOTS aks 
STONES oe Fare, 


GOLD $35.00 Ounce—Mait oi 
Giaronda,” Jewel 


7 
eae "TIES W. Pico, Los Angeles 6, Call= ing Co si ‘Psycholoes, Personal Pepulart- 


iarriagé problems, ee. Un 

OED STAMPS WANERD | Seer ay ee eed tt Be ee Ror 

‘WE uy jwsed, United States, Commemgra: | imontis 30e. ‘The Condidant, Battle orcek, 
Liven ee: Hughes! cash Price baie. Fort | Michigan 

Orange Stampeo. Aibany, 


INVENTORS: Learn now—without obliga: 
Manat to proces and et tad sel) your fas 


vention. Secure Bree "Heard of Invent) 
AETENTION Moros —OwnenT —ioa | NOG, Seeury Fee eee 
Pybiation Coverity Uiubig saving tape | foe Wot, eyanunging dope of 7 inven | 
gn. indian “ind Hariey’‘Davidson, ‘mots | the Taventor' containing complete Infor 
ele Put line of New and, tas Tadian | maulon aboot patent procedure and veling aati SOB, 
cts. age supply Harley Devideon Parts | inventions giving fusteatone ot many der Tear, abou De 
iw ind Uned. Price ah w copy, Coy price | autseastat sntnefiatestios so, any few “development 
Feftinded (on tirst order of $2.60 or more. | chanical movements. Delay tay be costly, uses and elim- 
Preston Motors’ the., Kendallville. Indiana: | For prompt, ‘coufdential servicecw nite of Malignant and Chronie 
MODERN, Motoreycle, Mechanica. 434 | ere aria, ce estes ‘Dr: oivlare Wentth le 200 aoe 


aes, 209 ilustraions. Extennvely cor~ | Registered Patent Attorneyy, «2B-D Adams | Fret, Dr. orig Heath cu, 


Peopérating, ma completa fe | Bulicine, Washington. D 
Eonditlayine ‘American ana British fore a % STQP ich, Clear Skin. New Hope For 
Cycles. “Invaluable to motoreyele riders or | PATENTS Secured. Two | Skin Sulterers. Pree i not selieved an 


ae 
Bee aay Senate AaeE Se |p Pung Procgsion™ ond when and | Ph Weg, 9's 
Beer ia, Sarees vee ibe a Tacenuoh cope th | Ege cc Ba a 


HNOLIGH Motorcycle, magazine. Tlustra- | sent free, Write immediately to experienced | eee (Beot. "PB. ieew York ‘60. New 
R Bate geenieigm, Vigor, 2. vane a Go. | 

ii-D: Merlin Bide., Wastitngton 6, D, 

INVENTORS? Before disclosing 


onthe 
iver, 
hoon. 


it 
Losangetes 16. rreadite 


Gt ee be "Gd Aa Ahead 
met ae fe, anal pect, Only 


ety 112 Trinity Pinte, New York 6 
‘Manage Then nficentisl, 


260 175. tMusts tons, sawn Fone sone. pC ead 
mee ree Ge tiaae ae | Ee ae Bie Sis WO: | sceee-MrED range gue sam 
A Ee hae ee ee gate See EER WEE | Sry eee Se ee 
Fath titer sibs Bert oh al as 
‘100 MILER gation! Motor ey "ie | ‘New York 
ally ean ae NG pee 2615 ar ae 15 em your nau SUT, age 
eee Co era Bas a 
Besees soit, eee 


PLANS, scale drawings, specifications, — 
Justritions tor bulduie attractive Motor | Metachien Bide.. Washington 1, B,C. | 20 THRILLING “Pinay” Deilien Tom 
eign Harwood Fg 


easter, 


_ free. 
Hlottinel, 13 Bowen Building 


fe, $2.00: plana electrically | Registered Patent Attorneys 
My iead, Come 28 | Se org GUIDE” Tee SaaS 


BIRTH Certificate, estate, other facta 


‘Wheels. res, pants. Sede for Bar= 


Wheel, ° BLedtrmann, 184 Nassau St, Rew York | Uavalanles and deteloped. 0,8. Ganadae 
sper iics: Wake SD leet: | MEaRintha at Naan Se VO: | Utne so aed, See 
Moons. wasninston T, B."o, entered Patent | Washington “chicago é, une 08 Ws 

PLAT Pose ia Aviomers: atablithed Eiteratare | PsORrAsis Drs EeeenaT RO gate far 


ae ot ee 
staat He eaa ae 

Saree cate 
i ee [one ae aE 


gyele Bales. Kansas City 1, Musourt. 
BOYS, ‘Repair, sour own 25, Bicycle 

ip Manual, 650. Klauser, 
Shelbyviite, Tiinaid, 


i wire Avent, S019 
ard Phila Pa eee 
PICTURE Dost Saige proaieed fam Fame 
osBig SER" cree Pitladelohle 40° 


tetera RUPTURED}? Improved Appliance We 
Pato, Texas acs, Ole, Cite. Pree Pra Bares 
21, PAGE, List Rew and Coed i want 
TY obi eact oranda: Des ca i 
oles slows Ibis never fails. sige “no ‘oss 
Bats, agate econ 


"MUSIC, MUSICAL INSTRUMENTS 


‘manchip-few hours. “Write, 
Louis 6, Missour!. 
er tree,” Christensen Btiadios, 783, FHYPNOTISM, Compete 20 Atethed Coise, 


Bice a ge 
SONGWRITERS: Write ‘Pree Instruc- ¥ tine 

ie Pate Saaaln, Soin | Sees ean fates seiner“ | DOPROE oer Bea TELE 
Salem, Indians. . ae your affairs this New Way. ‘York. 


APRIL, 1945 Buy Wer Savings Bonds and Stomps regulerly. 51 


yl PorucaR SCIENCE OPPORTUNITIES K 


NERVOUS? Conguer fear, warty, bash 


1 informatiéa. JOBR 
Englund, Bor 285. Ironwood. Michigan, 


OL, coloring phot 
ebby vor pratt 
‘easy "implied method. “Previous 


Enand Bee ie, Monee Experience nneceseary. Seud for free In- 
ROMANGE Magatine, Photos, Descriptions | faPiatios a ents Nations 
pyptee: Bxcel, SMES Jackson, Chicago V2, | Shoas. 2318 Abehugen Debt 1a. Chie 


REMEMBER your anniversary? Birthdays? 


YOUR 6-8 Exposure Hall Developed and | 


We remind you. dae each. Remindery. | YS Cry. eee ee ee Piae Oe 
20-0, BW, sind, How Sere. enlarged to, about, Most Gard size 8 Expo 
KREATPATTE. USED? ot! Becieas Pros: | Sie~ Rania Futo Service, O1P.0. Bor ais; 
ucts, Phoenixville, Pennsylvania. New York 1 N.Y. 


PSYCHIC paper ide. Bopbit:. 2009 Tenth 
‘Avenue North, Nashville 8,” Tean. 

TOY Vitamins direct. Save. Postcard Sia- 
Koska Products, White Bear Lake, tian, 

PHOTO FINISHING 

TIE ang wiap rolls securely, Do nor mall 
ih ordinary envelopes. Address plait 

BENGATIONAL Introductory Offer! Sermd 


‘nnd Je or professional 
PF ’ 


pictures 3 
TIO and 120 neantives, 38a 2 
owner ‘sites, AiL-work wuatan 
Rint gervice. Roll developed 
iter $e lout 18 plecuren se. eat 
Relent portrait paper's x f-30e" 8 £1 
Reisht portralt, paper‘. F; 
Bre Gopies made tom aay pctuce tg Pe 

"Be San Bran 


ad 
tee with 


Beatai 


(iaity wot 
Card, ings full details and Taee! mailers. 
Eastern 


oto Lat 


T403'N. Charles St 
Dept. A, Baltimore, a. 


ik 
Til enlargements for ive. Send 
tives ot th 


‘must score orders MalieN: 
‘Bos 


nm, AROUS, Lele, ee. (except “ar: | 
cary yim capone fll: Spe era e- | 
veloped calgi Bic 0) "and eens 


foigiwed to ‘bee Care 


ee 
Beek Alth Eats 


RAGE ee pie OL A Re 
Nosy, 28, exponen, 
ola “deck 


), eimbonsed: 
lekbosures ‘Se: sitteen | 
epee “plits Soc: Pree mailers. 9 exposure 

is im beautiful, Wdeckled ‘comtact Mass 
Sith emboaned. wide arsine. Saliba 
Film Service, Box 54104. Chicago 80. | 


CHOICE Flim Ofers—Roll developed. @ 
Beautiful enlarged prints (deckied if ex 


cide prints ps 3 fadeproo 
Bretans. fabs and 


ROLE, developed, tin eid Tak 

Toke briiiant, pictures and 

p taaaciges and? ee fades 
Se 


INTRODUCTORY Offer—six enlargements 

rom your favorite negative, 23. Sky 
dand Studios, Bow 411, Dep, “BS ashe- | 
wile, BC. 


52 


ROLL Developed and @ beawilful enlarge: 
‘ments 3 to 8 times larger. Deckled 
itish Gioss, “Ang 8" exposure roll 


EENEING ouremms © SUPPLIES 


om, se ae 2 our own. printing 


e i Bie 
Sok “wisconsin. ane 
PRINTING Outils” and Sumplies, Send 


lamp or etait oF aume Tor to 
states sappy Book, oe 
PROresnGNAr aneil pooh card printer 
Sompiete $25, pontpuid. Challenge Ae 
sociatln, Dez, Clpeiaatl, Oe 
INEXPENSIVE home-mede printing press 
Details tree. Novels ‘Shop, Downie, 


‘Louisiana, 


Bepriat” Sniatgements’"2¢ "each." Alden | PRINTING Pi Bupplien inte 
t" Bnisfeements "30 ac reas, ype, Bupplien. Lin 

Photon, ofa ‘Awor Station, Basten, Sams: | "Je. ‘Turnbaigh Rervico, Loyweille, Pa, 

BEAUTIFUL Folargemenis made from log. Sep 


og oe ey 
af ta 
ii Stop Bo 

ne 

TERY pee BE 

Fa Bae 

Serine Whar Phe 


YOUR favorite Kodak pictures enlarged. 


Size 8.x 7, 10e; three for quarter. coin 
‘send best negatives (Alm) ‘Aedes 
Geopert studion, Dept, Dei Moines, 


je 
Basil 


tion Repair 
‘iter ihe war, 


SARSEGE Repu Sipe sae, tae 

‘Je0-“$3-80. Less than Atty. aye 
gach Pas gervicefnext "workmanship. 
Mercury “Studios, 8-109 North Deatborb, 


Koya USatistaction guaranteed’ Bend for 


Shicase 2 S| Fie Details Nelson Ba Bope too Chicago 
ROLL developed, and 4x @ overaine slowy | 0,00 WEERLY, Made growing mish: 

Velox prints. ge 300" 1 ex ‘Nfooms,. Fresh, Dried Derminion Patent 
Sele Cepowige “eke "veenigh “service | vist free spawn. North American, 
Esmee Shoe Service, {8 We columbia | Yonge, HasuntoGanndae 


‘dve.. Philadelphia 23, Pa, 


PRINTS, all enlarged to neatly pos 

card sine, from. your roll ot ‘neeatives, 
3se" Willard Studios, Box’ 39380, Cleveland 
in Ohio. 


QUALITY Fhoiaiamps 4209 bandred 
Seon Road. eiaivars 


POULTRY & as 


‘YOUR greatest poultry, problem will took 
‘impie when you read 
Journal regaiarly. $00,000 poultrymen ‘da, 


V EXTRA Bee Pays, for a copy 

gives modern guidance 

year Bic; 5 years, $1.00. Poultry Tribane, 
182, Mount Morris! Ti 


‘OPERATE newspaper , dipping bureau. 
foe usineas  Pancina 


Seon Woot Mi 


Se eT 
plies RECON 
= 

sere 

Sn = ae ae ge 
=) len ee 

eae ola Toei Be 

eee ee 

Sera ei ee 
Mie a, "ee poe 


markets Particulars hee. 
Fe Marion, ONO 

PUBLISH magazines under your name, 
Sampies 0c Lindbhim, 210 Fifth "AY 


em | Secaanoun rom ae SE 
BIMEOGRAPHING, EABEDS” | ,,0isc,abang gly. Gordon. 883 Wii 
FRINTOMATIC' — Gelf-feeding Rota 
PRIVTOMATIC. _ Gzit-teeding | Motary | RADIOS, SUPPLIFS & INSTRUCTION 
Keincht sagen aot: | AED BET a aE 
Sa ae LE STE | adie Cala ake ee Tee Rees 
bur 5.'Pa sks 
ieee REVISED Pam 10 Oyaal Bi GW Fe 
PHOS, SPS Baa (oe sa | NACHE a Cee Rl 
cach aiid 160 copies, Mail dnt | gr 2c, Eaboraigries, 306-T) Rampton, 
Boia) “copies. Allied, 38 Rose Street, New | Hayward, California, 


York Gy 


49,08 POSTEATD, 309 815 x Ji Good Bana 
eterheads and 200 694" Envelopes. 300 
‘of each $4.78 postpaid. Meto Products, 

Sia Punwsatawner. Pa. 


PRINTING: Estimate sent free, send 


Aa Beene Edeencod Pres, ‘Sex 


300—Sicx11 
wn Postpaid 


HAMMERMILL Letierheads 
Race Printers, Hudson, 


RECORDING discs, Tig each. Make Them 
gupmnent,, Comte strata pats 3c, 
Saylor Lab's, Lynwood, California. 


MAKE simple, 7 Tuber Halesig. De Batteries, Dis: 


fance-Getiag | erstal 
aad iifusteated’ threruetions 850° PostPald 
‘Aiva Allen, ‘P8427, Clinton, MissoU, 

LOWEST Prices. Radio Tubes, Paris, Pree 
eeEniG ing, Potter, Sita BécGee, 


GRYSTAL Radio —Eaperimenters bu 


modern Joud. receiver.” WHite 
Hiilet, 23 Bast. 36th, New York. 
RARE COINS 


Saas pam ically produced. 
ee ‘Sloocan, 6548 


| winghae, St 


DOLLAR 
Besa RGOuSE TEN ERS 18, Cleves 
wand'6. Oia, 


Buy War Savings Bonds and Stamps regularly. 


jen, coin, banknote and Coin 
“FTinttrated’ “Catalogo cape 
re service appitcants. Send Je post 
‘te $0 cash paid tor fodian head cents. 
fi dates wanted. Buying ligt toe. Tatham, 
Saisco.? Sprinstied 38, Masn, 


POPULAR SCIENCE 


x? POPULAR SCIENCE ee 


SAN FRANCISCO Mint Coins—5 disterent 


ook, 
‘Goin | 


ie ‘ne aoe 
Ringhbers, 2 Waverty 


‘Ave, Oe 


SPORTING GOODS, GUNS, FISHING 
_EACaLS, ANCHERY 


Tor Hecreation-Huntini 


Bain, Approvals sent on seauert 

Stanip“Co., St, Albans, ‘NY. 

| posrrivEty Greater Piee Orter—talen 
Beokt 5 internation €3:00 Stamp Albarn 

—covering entire ‘Worl 

Basten 

Standard 


‘CAPTAIN Harrison's Fishing Guide. Com- 
Diete Pres And Salt Water Information. 

ust Out, 3ic\ Sport Fisherman, 670 East 

‘W2r'Brookiyn, New York. 


Eritrea, Falkland Islands, 


= 
eee eee Ld 


arorn, chicago & 


HELE war eg HOE St 

ine tse 

paths ae Bais 2 As 

wane 

ivr Reed a a, 
Boia Me aE 


RENT, * Farle eis 41,100 aif 
te Belmonte, 135 

west tz, New ‘io 38 
WE purchase all Indiantiend pennies, Com= 
“atte catalogue Toe, Waltman 308 Broud= 


_ Sas0R BLAnee, BEATERS 


fair outfit TSe, three $2. 
Mitchell's, Aurora, Hlinots, 


Wotan 


RUBBER STAMPS | 
FTLINE stamp j0e; cushioned. indexed, 38. | {tlons, 


“ypimmatures $1.86, Printeite, Wauwatosa, 


‘ARQUERY, Saaiggae Fie ocala” Beangor. Ae: 
Rawat ‘Archery. 2200°D ast ik; | gan Airmail enya south 
culeae | eee ah ie si. ind othe 
| Guns slut, Plated, "Checked, Retn- | Gniy. Kenwood stamp Co. 331-P Burchett 
ed. kel ned Bing Salts | Zi z 
Gunbiu, 322 Plant, ‘Tampa, Florida. | Slendale 3, Califor . 
SNOWSHOES: Immediate Daivery. ree FREE? Gayman Is., Turks 


od Cal as 8 it mint Ge 
pa era 
tore ee : 
j RE ais, 


Ban. fa 1 sora uns, 7 | ERRAORDINARY Fisorat cones 
aeths, Willmar, “Minneso dgenia~-Rermuda-rDutch” Indies “ht 
SE TANF COLLEGHING —— | ul COLLECTING unigde = Newloundland Py 


7] 
‘tant Resi, 
iboutt, Bolivia. 
ifscent. Every 


‘Pretense, 


ening ie 2 he 7 ees 


sie Box 800, Shire 
Sa mB 


‘QUALITY. 3 eg 
Widerich Neg ade 
‘SOFENTIFIO SUPPLIES 
of supplies for 
inkers All 


abrasive age, Ditch. 
ia cai ae ake Rts 
pena ohn gael ester 


‘Books, 
Fourth t,. San Francisco = 


'SONGWHITERS 


WORLD'S faigeg Dinignd Ana Tyee 
Sy eed 

trom Piehting Pree French. 38. stampa 
Horn ab Stdesfad Unived Nuttin ott 
Bigs featiirent nig Nation Coute 
ae ata Bane Bene os oe 


199 PASSES in Review! Breath-taking 


ae “Approvals, freshiy mouited Fart 
Dersonal service, felt ine what eounttie 
i refer and Pl send “thelr wtaraps, 
leg Se a 343 “East ‘Oceans Long 


coral apples 
yi Go Dept Port 


Par 
— | & Toet Tagerest 
Washington. New 


mat 
ne 4 a eee of ee 


ted 
Salem, Indiana 


Wow! $10.00 Sen raes aki 
‘500 Foreign ‘Stan at 


COMPLETE mint lesa Mba Set from 
“Manchukuo, plus attenctive, Brunel Pie 


tonal~eversthing just Se to approval af 
fieants. Viking, “130 (P) Clinton St, 
ookivn, New ork. 


,alerent., inca 
‘atin “america, 
Sentinental Stamp 
mo, Now Hochelte, New 
‘BRITISH Hypire, Collection! Wurma, Gy: 
Dras. Gwalior ‘Sarawak. Tasmania’ Ais 
Sha'Comayemoraiive Approvals, Lyman, 8 
Nassau, New York City z 
ACCUMULATORS of Unik ms 
tearm exira money by seading 100 for pur 
uletalea baptae ute Wasted ans {or 
Hes statape in quantiir, Lonacre ‘oDby 

Goi, 104 West 420d. New York CH, 
TEM Centeyy 0 &- Conmens, OV Wat 
‘Reveniues, Battieshipe $8, 10Giammps Pree 
at Applies, Metrgpollian 


wna anied-_ Wile for fee Bank 
fh Wew Works ne OTE 
SONGWRITERS) Oulstanding sapere | 
pink gerrice, Roscoe Bamhart, 1520 


ines, Towa, | 
GOT words tor a sepet PU write musi | 
Antstran 


‘Kettle ana. 


APRIL, 1945 


{0 Sobroval applicants ineesing 9¢ pestaee.| 
Gareelon Stamp Chiais, Maine. 


roadway, New York, 


FREE! The Stamp Finder! Send today for 


bie new edition. fully tastrated.,n-| our frst 0. 8. apsrora section ture 
een mueeaaatey | watea ‘iat Wpehiced” Cosmepsitan Sia 
Hampel Also fine gacket strange, tascinat= | Coroany, 1497 Broadway. Dept 0, Not 
tage. Paula Certs, tocoding ape, | FREET Conpiee, Ohited stay” samp 


‘catalog with 1,000 illustrations! Send 3e 
for ‘wares 2 Cou 


age. 90 "Trane 
‘Buuiding, Boston, Bass, 


Go, Box 918, 


Buy War Savings Bonds and Stamps regulorly. 53 


yl Peruvian SCIENCE OPPORTUNITIES K 


TREMENDOUS Value 
mreniwide et 
write today, Gari 

ort, ‘New York, 


rorais, 
favenka, R23, Lock> 


‘fue. selection 


“ony 20s, 


FREE! Pony Express set (facsimiles). Post- 
i‘ Sa ‘01 Shesrerbids., Bay- 
pra 


FREE), Wegiem Hennghere Packs), Pon 


jelanbidg., Hayeny, 


BURIED Treasures and lost mines—over 

200 locations in. United. States.” Leary 
here. dnlornatdon Grvewitte, Pressure 
Trove, Box 340-G, Springdale, “At 


TRAPPING 


Fitish Empire, Packet. Postage 
Fae Wiliams, OOF Arehersiag, Bayes, 


eS 
ee a 
5 Sere Re SS, Ba | TENE Ae RB 


103 _VARTERTES Tyclediny 
torial, French‘ Colgnts 


Rone, Bangor, Maine. 


55, DIFFERENT U. 
‘Commemorative, 


< 
Ete 
Misrourt 


‘UNITED BTATES approval 


Bhanenest 
‘Gor 


300 DIFFERENT inelud 
frianglo, Je (0 approval 


fending Se 
ition A, Box! 


PREP_Ganadjan Sets, Roya 
VE, George V- Coronation, 

ery 10 approval “applicants 
Wie-v? so. Orange, No 


Hex Stamp” Compens, 


tractive 
ganitoie ‘Bam, Bow 420, Goconst 


‘Ayalon Stamp'Co. Dept. 8 


‘a 
a 


Rpaan Pie 


‘oF Foreign Alrmal, 
3 
Parkview Cow 4331 Parkview, St. 


“Approvals: 


is 10, 


Somiplete cov 
es. 


mips. hinges, 


dees ec General iseelgn ab 


amp Corn 


‘seare airmail 
service, app 
‘spring 


1 Visit, Gear 
Subliee. "31 
usign, Box 


‘approval. Gro- 


fmene ao eo 


FREE packet) Tateresting pricelist, No 
wazneorais. Robert Hulet, BYE atm, 
ONITED STATES samy 20h, Pellet 
ONITED SF, BEES 


LIBERIA C08, 100 with 
‘iprorale, “Garronis. THe 
Jiueles 57, Callfornia. 


Ww. "taal? BBs 


ing Out “Dollar Novelties 28s," ‘Bishop 
fuse (Beam vale gincereaporgal bor | fy WP Metin Atente, “Miwaubee 
california. Wisconsin. 


WANTED—MISCELLANEOUS 
ESTABLISHED Manutacturer of Electrical 


ee 
iw york 
WANT 22 shorts of longs ammimition. ARF 

thou, ‘Wik pay 9140.00 per ease (10 
ood sells). Casting: Distance to a= 
er Beets Ven ie open. 
epi F8, 288, Went dna Siret, New 
RF! Wisconsin © 


FOUR Star Approvals? Famous for thir 

1S Years, Nothing hike them, Write today] 
Kenstis, Tsson, Arizona 

BTOCK Book holds over 4Q0 stamps 200 
00. Ni Wa St SE, Broadway, Net 


FaEE Siam Faq aR 
‘Dept. 


UNITED STATES and Phil 
‘pprovais 


STAMP collections 00 diiferent a. 1000 
‘ilferene 


tires 9 


Pontine, Ani 


lippine Talands 


"variety at Aunerica's lows 
‘Stamp Company. Albany 


7000 
25.0 
‘Arbor, Stich: 


Mieico—as Diereat Freel aap ata Ap 


Dlicants Only! ge Hteturn Pos! 
Box (3133, 
New York, 


Rugby Station, irooklyn 


PShe, "Cologne, 
‘MISSION Mistares—Foreign $1,00 Pound— 
P.O. Box 06, Racine, 


0.8. boe, Stamps, 
wheonst 


ie each, a aitfergnt 

aisaS Reading 

BOLOMON fnands, Pera oe, 3 with ab 
Trova! Basooe Valley Berean, We 


T@6_V,S. Commemoratives, Ric, 10, 1000 
‘Kolona, Troy 2, 


a 
WORLDWIDE. Atxture 
‘Garver, oo West 158th, Rew York Cit, 


‘APPROVALS for leas, Cat 
References, Jolin A. Kin 


ee ci 


SEEKICO | Cens 
ree Sith a 
118, Idaho, 


BRITISH Coignien Packet. Est, O00 3g 


oval 
denn 


Aonilean 
Roselle. RJ. 


Sap 
aE oh 


MPS, Albums, Hinges, te. 
‘Northeast, Kansas Ci 


100 ALL Different U. 8 18¢. Monjar, 1780 
Fairmount, Cincinnati, Ohio. 


DEALER'S Wholesale Catalog. Postage 3c. 
Pranksco, BUS Queensberry, Baltimore, 


ararvland, 


FREE! 33. different 
qahpomes, Boe AS 


wi 


rimore 


eh apprrals 


‘Mary 


PICTORIAL Stamps For Youne And Old. 


Fine Selections, "Honest 


Values. Park 


city’ Stamp, 38 Olive, Bridgeport 5, Conn. 


50 FREE. Pictorial, ete., stamp dictionary, 
ist, Bullard, Neveastie, saine 


TRY wy Ie Approvals. Chick. 
Bt, Bah, Meine. 


72 High 
US, COMMEMORATIVES—75 different, 
Be. Crratal Stamp Co., Racine, Wise 


WAND 1 cent Approvals. Emil, 161 Jetter= 
on, 8 Paul, Nua. 


1 PARAGUAY. Ge with a 
‘stamp Shop, 6 ‘South 
castle, Todlarn. 
FREE—New Union South A 
approval applicants. Ghar 
forth Humphrey, Oak 


ovals. Super 
ison,” Oreese 


Flea, war set to 
les Cleateland, 
Patk, Tilinois: 


"TATTOOING SUPPLIES 

BIGGEST Money in Tattooing now! No ex- 

red. ‘compiste, instructions 

for’ free iteratisre, 
Fatooce oot south State, Chicago. 


60 DIFFERENT United States, incl. Com- 


Taemoratives,  10e 
denbers, Baroda, hiteriean, 
100, DIFFERENT Worldwide 

'05'%, Discount. Edgar’ 
salle, ‘Tess 


Pricelist’ free, “Seis 


tee Approvals 


vevtes 


1099 MIxED U.S —Foreign 
Lists, Approvals. Hameeo, 
New York 


Be, Barwain 
‘Miagieouren, 


& VARIETIES New Free Preach Coignies 


corn, SE 


25 DIFFERENT Canada i 
1020 Bast 61, Clev 


bt 


Valentine, 


toloe-48, 


en Strainer, 


jand, Ohio, 


an pags! 


erie 


Buy War Savings Bonds and Stamps regularly. 


SECURITIES defaulted ralironds,, cites 
corporations, ‘ic; "Old or recent wart 


esr Tein Mend full description for aie 
Fics Fee ae weir ee, al 


SncUNT [eRe EPS, 

Neg Sia hae 
eon ee ae 
enc ASP aaa 
aca 


fin, 2394 Stern 
WATCHES 


ER ee aoa eae 
a eieaal "5 
i eel iam, ie 
Bare een te 
= See De 


RaLnING, SOLDERING 


SQRER Welder ror Home, ce Ba Fagiory. 


Few tna opts weer 310 vot ADD 


ine se le a AG 
eee irre 
Suxes, rods, mask; Alt uh Sor $10.98 ped 4 
the Navy. Magic We Co,, 195-81 
ey Mert 


BUND D.C. srowelger, without rewindhag 
armature.” Plans oY 00. cack 35" U9. ol 
amiperee trom Vebiele Dick Motors, 
Diane generators, Automobile sta 
Eaters, Welders hig" WB-433, Chigago 


‘WELD cagt of sheet aluminum easily with- 
ula and 


Uy pave "valuable matert 
Heith, 513 State St.. Mishawaka, tndianss 


ions one American dotiar. Matthews Mie. 

Gon Calgary. Canada, 

BUIED Small, medjum ox ree, AG are. 
“Sperate trom power line. Plans 

$10 esc igpee Welders Chub, Waha, ‘Chie 

per 


POPULAR SCIENCE 


Azee's HOW ITS DONE! 
? 4% Rf 


(iy 


tf 
B HK # 


x MAIL COUP OW Hazy, 


FOR THE 
OMPLETE COURSE! 
iG ELSE TO PA 


AUTO -LITE 


SPARK PLUGS 


One big gun in the war on gas waste is Auto- 
Lite’s “Plug-Chek” Inspection Service. For you 
may increase your gas mileage as much as 
12% with Auto-Lite’s “Plug-Chek,” accord- 
ing to tests conducted by the American Auto- 
mobile Association. As simple an operation 
as cleaning and regapping your present spark 
plugs may be all that is necessary. If you 
need new plugs, in nition engineered 
Auto-Lite’s. Get a “Plug-Chek” at your dealer's. 
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POPULAR SCIENCE 


CHASING ECHOES’ 


on a Destroyer Escort 


Every alarm isn‘t a U-boat, 
but the lads who man these 
new watchdogs of the convoys 
aren't taking any chances. 


By HICKMAN POWELL 
and HAROLD KULICK 


Popular Science War-Front Reporting Team 


APRIL, 1944 


OB DENNISTON took his clothes off only 

to bathe, and once when he got himself 
well lathered up for a shower, the bell- 
clanging call to battle stations sent him 
racing to the flying bridge clad largely in 
soapsuds. I have seen him at 3 a.m.—his 
necktie neatly tied, of course—running 
around with one foot bare, because in the 
dark he had jumped into his roommate's 
outsize clodhoppers and lost one in the mad 
scramble up the ladders. Out of all the 
wakeful ship's company, Lt. (jg.) R. P. 
Denniston was the one who seemed to get 
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SKIPPER of the DE, Lt. R. H. 
Si USNR, at action post 
in middle of the flying bridge 


Si 


q 


ENGINEERING officer, Lt. 
Claude L. Corbus, is only reg- 
lor Navy man among officers 


iN 


NAVIGATOR ond 


almost as little sleep as the captain himself. 

Asa mere j.g., Bob was outranked several 
times in the wardroom; but as the anti- 
submarine officer, at the ominous cry of 
“Bearing clear!" he was the works. The 
gadgets were his to handle; his was the ear 
delicately attuned to a faint detecting echo; 


ANTI-SUB officer, Lt. Bob Di 
ton manages the detection devices 
‘and depth charges when hunt starts 


is Lt. Martin Victor. Before the war, 
he was with a New York law firm 


‘Commander 
R. N. Norgaard, on his way t 
es commodore of a DE divi 


COMMUNICATIONS officer, En- 
sign Henry A. Hustiner, is a former 
inspector for Labor Department 


officer 


and, just in case the alarm was real, from 
his station topside he picked the pattern of 
depth charges, and he gave the signal to 
roll the cans off the stern and let the K-guns 
go to port and starboard, A continuous 
alert, a tough, edgy job—but a real one. 

This was the maiden voyage of DE 675, 
one of the new destroyer escorts 
which have been turned out by 
mass production to increase con- 
voy protection and perhaps to re- 
lieve some destroyers for bigger 
surface battles elsewhere. No one 
aboard had tasted blood yet; save 
the exec, who had a tin can shot 
out from under him in the South 
Pacific. But everyone was hot on 
the trail, and on the way home, I 
believe, they got their chance at 
a U-boat. 

‘The best contact we had on this 
trip—if indeed it was a sub and not 
‘a school of fish—came two days be- 
fore we made our landfall. The de- 
stroyer on the left wing caught it 
first; then we picked up an even 


ONE STACK does the work of two, sav- 
ing deck space on the little DE. Though 
the ship hos two boiler rooms, one funnel 
serves them both. Fumes from the forward 
room are carried by forced draft through 
‘on almost horizontal flue to the stack 


SUPPLY officer, Ensign R. G. Cohen, 
+ to it that the DE crew has what 
s for both living and fighting 


SECOND IN COMMAND is Lt. B. 
A. Swenson, He hails from Houston, 
Tex., is an architect in civilian life 


CREW MEMBERS, boys from forms 
and shops and schools all over th 
country, find relaxation ond +0 
lity when off duty in the cramped 
warters below. For many of them, 
this was the first real sea voyage 


stronger echo on the detector. 

“Check bearing!” came the 
cry from the sound hut. And 
an officer on the bridge, squint- 
ing through the pelorus along 
the precise compass bearing 
from which the echo came, cried: 
ing clear!” 

Strangely enough, if he had said “Bear- 
ing foul,” that would have been calming 
news. It would have meant that on the sur- 
face something was seen, presumably ex- 
plainable. “Bearing clear” meant that he 
saw only an expanse of blue water. Under 
the surface something was reflecting our 
sound beam, and it might not be a whale. 

The admiral commanding told us on the 
short-range radio to cut loose and track it 
down. In this convoy were big troop trans- 
ports and gasoline tankers. Running inter- 
ference were some destroyers and our DE. 

Dropping back on the scent, the DE be- 


‘Bear- 
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SOUND-DETECTION hut is manned 
by Ensign David Acheson, p 
specialist in 18th century literature 


ta 


GUNNERY _ officer, 
Charles A. Stecker, 


gan cutting circles. This was her first 
chance to do her stuff. 

Bob Denniston was doing the conning. 
He had been late to lunch that day, but the 
messboys had saved him a chunk of steak. 
‘The ensigns had been waiting around for 
him # give them an afternoon lesson in 
trigonometry and other mathematics of sub 
detection. Bob had just cut and forked his 
first big bite of red, rare, prewar-quality 
beef, when the call came that he was wanted 
on the flying bridge. That boy was always 
being interrupted in something. He went fly- 
ing, but even before he got there the captain 
had clanged the bell for general quarters. 

Everybody was (Continued on page 56F) 
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has a wel-| 
come for foes in air, on sea 


LOOKOUT has not been displaced by new d 
tion devi 
scanning # 


RADIO SHACK keeps the DE in constant contact 
with the command . When a sub- 
marine is scented, every orders quickly 


ment radio for communica- 
‘of the convoy. Here the 
the flag lock iy to 
ing message to a companion ship 


SIGNAL FLAGS sup) 
tion with other mem! 
signalman is 
break out o flu 


THREE-INCHERS would be equally effective in 
action against a surfaced U-boat and for warding 
off attack on the convoy by enemy surface craft 


MARLINSPIKE SEAMANSHIP fils in, odd hours 
ot sea. This seaman is reinfor ker fonder 
with o i hall hitches. The fonder ls used c+ 
© bumper when the DE comes alongside other ships 


FRIENDLY air patrols help protect the convoy 
throughout its crossing. Here a B-24 Liberator is 
winging past, keeping a lookout for lurking subs 
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DEPTH CHARGES lie on sloping racks on the fan- 
foil, ready to be dropped astern as the DE races 
over # 

“Ashcons” ore dropped in patterns designed to make 
it almost impossible for the U-boat to escope all 


on the double now. To the three-inch guns 
at bow and stern, to the 20-mm. anti- 
aircraft around the bridge and along the 
sides of the ship, to the Chicago type- 
writer and the fire-control tower, to the 
torpedo tubes atop the deckhouse, to the 
depth-bomb racks on the fantail and the big 
K-guns which throw the bombs abeam the 
ship. Hatches battened down; fire crews be- 
low decks. Everybody in helmets. A rou- 
tine general quarters usually is a sleepy and 
exasperating chore before dawn; but this 
might be real, and it was tense and eager. 
Our ship was making everybody 
proud of her, showing how maneuver- 
able she was. Her twin screws give her 
a tight turning circle. She is not so 
small as you would expect, 306 feet 
long, with 34-foot beam. She is bigger 
than the World War four-stackers but 
much lighter than new destroyers, which 
carry far heavier armament. Turbo- 
electric drive gives her flexibility and 
high speed. Slower than a destroyer, 
she is much faster than a corvette. She 
was chasing the echo now at good speed. 
Listening to echoes, sighting his bear- 
ings, and getting his depth-bomb pat- 
terns ready, Bob Denniston was very 
busy. Depth charges are not dropped 
singly, but scattered over a wide area 
to explode at various depths. Patterns 
are chosen for different purposes. 
Most of the techniques of anti-sub- 
marine warfare are things we simply 
don’t discuss these days. But it seems 
safe to assume that the enemy knows 
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LOADING ARBOR. K-guns that hurl depth charges 
abeam the ship are loaded by means of arbors, which 

wept racked along the side of the deckhouse. Here 
hank of on arbor is 1g inserted in the’ be 
the K-gun. The curved plate is made to hold the "can" 


equipment exists which transmits a beam of 
vibrations through the water and picks up 
any echoes from it. Direction of the de- 
tected object may be determined from the 
direction of the beam; distance is indicated 
by the time it takes for the reflected vibra- 
tion to return. 

The vigilance of the escort vessel is con- 
tinuously symbolized by the steady “poop, 
Poop, poop, poop,” of the sound impulses 
which monotonously rise from the sound hut 
below the bridge. 

‘The echoes Denniston was getting over 


LAND HO! A welcom: man on board is 
the first landfall, which heralds the end of the long, 
dangerous voyage. In easy range for friendly patrol 
planes, the rest of the trip to port is smooth sailing 


ATTACHING THE "CAN." From a rack at the side, 
the depth charge is rolled on tracks into position on 
the K-qun and chained to the curved plate on the or- 
bor. When the gun is fired, the arbor and depth charge 
are thrown into the air together and fall far to side 


the sound detector were increasingly vague. 

We never did get any good echoes from 
this contact, and soon we were getting none 
at all, We got the order to resume our 
place; and the crew secured from battle sta- 
tions. The convoy had zagged head-on into 
a heavy sea, and now we were plunging and 
pitching in a great way, as we speeded up 
to overtake the fast-moving ships. 

She was a good sea boat and not too wet, 
for her flaring bow threw back the seas and 
little blue water came over. But there was 
enough spray to make you know that it was 


LETTERS HOME are censored by the ship's officers 
as the voyage draws to an end. Details of convoy man 
agement and facts about the number and nature of ves- 
sels escorted are suppressed for reasons of security 


BOOM! Graceful, flowerlike plumes of spray rising 
from the water mork the spot where an “ashcan’ 
hos exploded, in this official U. S. Navy photograph. 
The tremendous concussion produced by the blast 
would crumple the plates of any sub within rang 


going to be a tough spring on this flying 
bridge, where the submarine watches are 
stood. Especially for the skipper, who, ex- 
cept for occasional snatches of food and 
sleep, sat there continuously in a little perch 
at the corner. 

The skipper, Lt. Robert H. Stevens, 
watched proudly as his ship bounded along, 
rtaking the pack. She had not got a 
U-boat, but if one was there, it had been 
kept down and the convoy was safe, which 
was the main thing. Stevens was an 
Annapolis man 2) 


IN PORT ot lost, the DE finds o berth in o yard 
of the United Kingdom, where she is hemmed in by 
destroyers and corvettes. Her men go ashore like 
old sea dogs for a taste of liberty in a foreign port 


Artillery Grows Wings .« « « How the 
world’s biggest aerial gun is mounted in the North American Mitchell B-25 
medium bomber (P.S.M., Feb. ‘44, p. 105) is shown in this drawing by 
G. H. Davis from the Illustrated London News. Mounted beside the pilot, 


with its muzzle protruding from the lower left of the new metal nose sec- 
tion, the 75-millimeter cannon is loaded by a special crew member. Like 
the other fixed forward guns, it is aimed and fired by the pilot. 


At their stations in the 
trainer fuselage, bomber 
‘crew members ore theoret- 


stors, terrain, 
strument readings, they 
carry out their mission 


Domling 


FROM A SILO 


Even a veteran combat pilot gets a 
magic carpet, 


in the Air Forces’ 


By ROBERT L. SCOTT, Jr. 
Colonel, U. S, Army Air Forces 


HE other day, I took off in a four- 
engine ship, maneuvered to altitude. 
Crossing the Atlantic Ocean, Africa, 
the Arabian Sea, India, Burma, and China, I 
bombed Japan. After I saw my bombs blast 
Tokyo, I could have flown on over Kam- 
chatka, along the Aleutians to Alaska, then 
home to Florida. After all this, though, 
I climbed down the ladder from my ship and 


‘out of flying a mission 


thri 
the "ales Navigation Trainer. 


found that I had made a landing in a silo. 

No, it wasn't a dream. It actually hap-— 
pened—and I'll tell you how. 

Tt began the other day, when I saw, for 
the first time, several peculiar-looking build- 
ings which rise from Florida's flat, sand; 
terrain. They look just like the 
grain silos of our breadbasket cduntry of 
the Middle West, or the friendly réd’ele- 
vators of Saskatchewan. They are about 
40 feet high—cylindrical and with hemi-— 
spherical domes; you can see the domes” 


revolving. The whole thing looks like an observatory. Ac- 
tually, it is the School of Applied Tactics of the Army Air 
Forces—AAFSAT for short. 

‘The first time I saw these strange-looking houses, I thought 
we'd gone into the grain business, but when I strolled through 
the open door of one I found an air-conditioned classroom. 
‘The interior was light-sealed and, with the door closed, real 
darkness pushed in on me. When the lights were turned on, 
I saw the Celestial Navigation Trainer, a glorified Link 
Trainer, rising frcm a heavy concrete base. High above. 
supported by a tower on a revolving platform, was the 
fuselage of the “plane.” 

This fuselage, I found later, was attached to the top of the 
column by a universal joint, which made possible the pitching 
and banking of simulated flight. Beneath the airplane was a 
screen, or terrain plate, which received the projected images 
representing any part of the earth's surface. I heard that 
those scenes appeared as if actually viewed from an airplane 
at 10,000 feet, but others could be projected with any altitude 
desired. Images of clouds in any given density could be 
thrown upon the same screen. Drift from anticipated cross 
winds, or resultants of head winds or tail winds, could also 
be introduced, 

Above the ship, I saw the hemispherical dome, made of 
chicken wire and holding the lights representing the stars 
used for navigation. There were also the outlines of the 
constellations. This dome could be rotated and moved on 
machined rollers over the dome rail to simulate the passage 
of time or the change in longitude and latitude. The axis of 
the sphere, half of which was represented by the dome, fell 
within the fuselage of the trainer, and thus, by using his 
bubble sextant, the navigator could determine accurately 
the altitudes of the collimated “stars.” 

In a lighted booth, under the ship, was an operator's desl 
‘There I saw various switches and controls by which the at- 
tendant moved the dome and terrain plate. He also controlled 
the radio to introduce problems of actual flying: he could 
even simulate two radio stations for obtaining bearings within 
the ship. An automatic recording gadget traced the flight path. 

‘The cockpit of the trainer was that of a four-engine bomber. 
I entered with my crew—pilot, copilot, navigator, bombar- 
dier, and radio operator—and we sat in our usual places for 
a combat mission. As we started the engines, there came 
the noise of real engines breaking into life, and I felt the 
steady vibrations, Every instrument was on the dashboard. 
Over the radio, the operator called, “All clear for take-off.” I 
checked the fuel gauges and noted that they actually func- 
tioned. I heard the operator call for the dome to be set for 
our flight, and he turned on the time and navigation switches. 
That set up a motion of the dome, corresponding exactly 
to the change in the heavens visible to an observer moving 
at the same speed and in the same direction as the simulated 
flight of the trainer. A motor began to turn the dome from 
east to west at a rate equal to the change in longitude. This, 
of course, depended on the east-west course and the ground 
speed. At the same time, the latitude drive moved the dome 
up or down at a rate equal to the change in latitude caused by 
the north-south course of the ship. Automatically, the dome 
gear box compensated for the apparent motion, east or west, 
of the stars. 

Taking off in the silo, I had every sensation of flight, and 
as I looked at the lighted projection in front of the wind- 
shield, I saw the trees rushing back toward us—and I al- 
most ducked as they went by, close (Continued on paye 198) 
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Ventilotor excludes 
daylight. 


2 Lights in dome repre- 
sent navigating stors. 


3 Heovy, curved steel! 
roll supports dome. 


4 Seer bor moves axis, 
motor rotates dome. 


5 Motor winch and cable 
move dome along rail. 


6 Weight counterbal- 
ances load of dome. 


7 Projector throws im 
of terrain on secret 


Terrain plate receives 
8 projected image, 


Fuseloge mounted on 
pate 


Pilot uses stondord 
TO etroments contol 


Nevigatortakesbear- 
V1 ings From tstorse 


Radio man sends and 
12 s messages, 


Copilot or other 
13 coe member. 


ombordier uses 
sight. Hits are shown. 
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Smoke blower pro» 
TS aieer cloud elect, 


Turntable revolves as 
16: sii vase rudders 


Bellows tip. fuselo 
7 for dive eg ‘smb. 


Bellows bonk fuselo 
US Sr elleeses ene toad 


Operator rules sky, 
49. or, aad vedio. 


Crew enters fuselage 
20 Fie \ceding ‘bridge. 


INSIDE THE NAVIGATION AND BOMBING TRAINER 


Drowing 
STEWART ROUSE 


‘CUSTOM-TAILORING planes 
to fit different kinds of service 
is the job of modification 
plants. Engineers find that it 
speeds production to make 
necessary changes at these de- 
pots, rather than to disturb 
regular production lines. This 
Douglas A-20 Havoc attack 
bomber is being fitted for long- 
range missions with a navi- 
gator's astral dome in a tem- 
porary mount. The regular 
hateh will be stowed away in 
the bomb-bay loading platform 
of the plane for possible later 
use in reconversion. 


FOXHOLE DIGGER. Three tools are com- 
bined in the Army’s new modified M-1 
shovel, seen in the right hand of the soldier 
in the picture below. Besides doing the work 
of the old-style intrenching tool, with which 
it is compared here, it has features which 
fit it for service as an ax and a pickax. In 
addition to its versatility, the new shovel 
boasts a grip of improved design which fits 
the hand better than that of the old model, 
with less tendency to produce blisters. The 
pickax point is a godsend to men caught on 
clayey or stony ground when the dive bomb- 
ers and fire from enemy guns start making 
things too hot for them, 


LIFESAVERS for Liberty ships, 
crash panels held in place by light 
brads can easily be kicked loose to 


prevent men from being trapped 
behind jammed doors during an 
emergency at sea. The officer is 
demonstrating an escape. 


BATTLE DRESS REHEARSALS are the high 
point of Army training programs, preparing 
men for action by putting them through the 
motions of actual combat until doing the 
right thing becomes second nature. To 


SUBMARINE SMOKING is theoreti- 
cally enjoyable with the “peripipe,” 
Hollywood's suggestion for people 
who aren't happy unless they have a 
pipe clamped between their teeth. 
Motion-picture actors in the cast of 
the musical comedy “Mr. Co-Ed” 
turned inventors to enable director 
George Sidney, an inveterate pipe 
smoker, to get into the swim in com- 
fort. The seagoing briar’s 18-inch 
stem keeps the bowl well out of 
water even when Sidney—shown re- 
hearsing the swimming star, Esther 
‘Williams—has to duck below the 
surface to do his directing. 
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make doubly sure the “enemy’ is wiped out, 
other soldiers will heave live hand grenades 
into the pillbox being attacked in this U. S. 
Signal Corps picture of maneuvers at Camp 
Carson, Colo. Man at left is umpire. 


MODELS SAVE TIME and materials 
at Wright Field, Dayton, Ohio. Engi 
neers use them to help get the “bugs' 
out of new airplane maintenance and 
repair equipment before constructing 
full-size versions. Relationships that 
are difficult to visualize on the draft- 
ing board show up quickly on the 
carefully built, 1/30-actual-size repli- 
cas. A new engine shelter and ladder 
are being tested on the model B-25 at 
left. The jeep directly below the nose 
of the plane is towing a field gas tank, 
while a trailer truck maneuvers into 
position on the opposite side. 


My Girt Wate Fat ! 


New Yor! 
une, 


Yanks came. 


‘HE enemy threat to the Salerno beach- 

head had been broken. The Fifth Army 
was beginning to push the Germans slowly 
back into the mountains. German troops 
literally had been blasted from Battipaglia 
by @ concentrated bombardment from the 
air, from the warships offshore, and from 
land artillery batteries. American troops 
were advancing cautiously on the town of 
Eboli. 

With three other correspondents, I sat in 
the shade of a tree beside the white, dusty 
road leading to the town. We were in a 
curious predicament. Having passed the 
most forward American infantry patrol, we 
were sitting there in that strangely still area 
between two armies. A captain had told 
us that an armored patrol would be along 
soon and that we could follow it into the 
town, We poked along, but the patrol had 
not materialized. Finally we had left our 
jeep and started to walk. 

Now we were discussing what to do about 
it. We were itching to get into Eboli and get 


the story, but it didn't seem right just to 


All a combat correspondent has 
to worry about is ducking the 
bullets, ‘‘scrounging” food— 
and getting his stories out. 
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In bis 16 months as a 
sear correspondent for the 
Herald Tri 
Tex O'Reill 
in Africa with the Fight- 
ing French before the 
He went 
ashore in several beach 
landings, including Saler- 
no. In this story 
how the newsmen live and 
work in the battle zones. 


walk in like we owned the place. 
After all, possession of the town 


By was something for the opposing 
JOHN (TEX) armies to decide, 

“Let's go down to that next bend 

ORmLY in the road, anyway," said Bill 

e Stoneman of the Chicago Daily 


News. 

Availing ourselves of the cover 
provided by a roadside hedge, we 
walked down to the next bend, 
cas ‘There was a fascination about that 
crumbled town ahead of us. Every- 
thing was quiet in that expanse 
of country between the retreating 
army and the advancing one. Al- 
most too quiet, we thought at times, 
with nothing stirring except a 
couple of horses and an ox grazing 
in the shell-pitted fields. 

After we made several more 
furtive advances, two American 
officers came along in a jeep. They had lost 
their way and were considerably astonished 
to learn they were in no man’s land. We 
greeted them cheerfully and said, “You 


ye tells 


crosses the beach with his 
pack contains emergency rations, other necessities 


s typewri 
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AN AMPHIBIOUS RADIO STATION, built onto on Army “duck” truck, went oshore at S: 


flash the first stories of the londing. The Nazis scented o secret weapon ond turned their 88's on it 


represent the Army. You go ahead in the 
jeep and take the town, and we'll walk in 
behind you. There still might be some 
snipers in there.” 

They didn’t seem to want the town very 
much, at least not for their very own. After 
another lengthy discussion they decided to 
leave their jeep too, and the six of us walked 
into Eboli. It was a scene of desertion and 
devastation. Bombing and artillery shelling 
had left few buildings untouched. We 
minced our way through piles of wreckage 
and around shell holes. The only living 
things we saw for a time were a pair of 
oxen gorging themselves on a mountain of 
grain from a wrecked granary and a dog 
lying in the doorway of a home that had no 
rear walls, Finally we met three Italians 
‘who had just come back into town and who 
told us that the last of the Germans had 
cleared out at 6 a.m. 

It was now almost noon, and we started 
back. On the way, we met the first patrols 
of American infantrymen coming in. They 
were a bit startled on seeing us, but we 
had no time for talk. We had to make a 
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dash for advance press headquarters with 
our stories on the fall of Eboli. Soon the 
four of us, including Stoneman and Mark 
Watson of the Baltimore Sun and Dave 
Golding of Stars and Stripes, were back in 
our jeep, streaking down the white, dusty 
road. 

This incident is typical of the work of a 
war correspondent covering the front, ex- 
cept that he seldom finds himself in the 
sappy position of being out in front of his 
own lines. The usual procedure is to enter 
a town with, or just behind, the first troops 
or armored patrols. This time the four of 
us forgot that too much curiosity can have 
the same effect on a war correspondent that 
it had on the cat. 

‘American war correspondents are paid 
by the publications they represent but are 
attached to the Army with the privileges of 
officers. They wear officers’ uniforms, but 
with the insignia of the correspondent. This 
varies in different war theaters, although 
it usually is a shoulder tab with the in- 
scription “U.S. War Correspondent.” 

In the field they live and eat with the 
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BILL STONEMAN, of the Chicago Dolly News, 
shared some of Tex's adventures in Italy. He is 
here in the uniform he wore in France in 1939 


units they are visiting, or work out of an 
advanced press headquarters. The latter 
may be a requisitioned building or in tents if 
no building is available. At this forward 
Public Relations office there is an Army 
mess and jeeps with soldier drivers for 
transportation in the battle area. This is 
the initial transmission point for press copy. 

‘There are two things that worry a war 
correspondent most. One is that he might 
be on the receiving end of a bullet or shell 
and the other is transmission of his copy. 
Army officials are convinced that the latter 
comes first, judging from the continual sand 
that correspondents raise about it; the best 
story in the world {s useless unless it can 
be sent out. 

The Allied forces provide facilities for 
transmitting copy from the front. Press 
censors travel right with advance Public Re- 
lations headquarters to censor copy in the 
field. A typical example of the channels 
through which press copy goes before it 
reaches the home newspapers occurred when 
this correspondent. along with the others, 
went into Naples behind the first British 
armored patrols. 

Correspondents wrote their stories sitting 
in jeeps, with their typewriters on their laps, 
or perched on a flat stone from a wrecked 
building. By appointment they met a motor- 
cycle dispatch rider who took their copy to 
advanced press headquarters. There it was 
censored, and a record was kept of all 
arriving copy. Short stories were sent out 
by a radio unit provided by the Army. These 
were received at a base headquarters, which 
relayed them to commercial cableheads 
which sent them on to America. Longer 
eyewitness stories were carried by couriers 
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to an Italian airfield, where a courier plane 
flew them to the cableheads. 

The most trying times, as far as trans- 
mission is concerned, come during an in- 
vasion. It is then that the war correspondent 
may be found in his most worrisome mood. 
He has a great story that he wants to get 
out, and he becomes harder to live with 
every hour he has to wait. But transmission 
technique has been improving with each in- 
vasion, and at Salerno a few stories actually 
were gotten out on the same day that the 
troops stormed the beaches. 

This was accomplished by bringing a com- 
plete radio station ashore with the invasion 
troops. The station was built onto one of 
the big amphibious trucks called “ducks.” 
An olive-drab house was built over the duck 
with the station inside. It made a strange 
sight as it was lowered over the side of a 
ship and came wallowing toward the shore. 

Germans operating their 88's in the hills 
back of the beach must have thought it was 
some sort of an American secret weapon, 
for they started shelling it as soon as it 
neared the shore. It got so hot that the 
seagoing radio station had to pull back out 
of range and wait until some of the 88's 
had been silenced. 

‘Then it made a dash for the shore and 
heaved up dripping out of the sea. Switch- 
ing from propeller to land gear, it rolled 
ponderously inland. On the way to its 
destination it ran into a battle where Ameri- 
can 105's were fighting it out with German 
tanks. Pieces of shrapnel went through the 
housing, but the duck sped to safety. It 
was set up in a well-camouflaged spot, and 
that night a number of stories were flashed 
to the outside world from the thick of the 
battle. 

In an invasion, a correspondent crosses 
the beach carrying a pack containing emer- 
gency rations and a few other necessities. 
His only other equipment is his typewriter. 
He is not permitted to carry arms. On his 
person is a slip of paper indicating that he 
is a “simulated captain” in the U.S. Army. 
If he is captured, he is entitled to be treated 
asa prisoner of war with the rank of captain. 

Correspondents in the field sleep in all 
sorts of places. The writer has camped out 
in everything from a shallow slit trench in 
the rocky soil of the western desert to a 
palatial Italian villa with gilt furniture. In 
the latter there were no beds, so we just 
broke out our bedding rolls and slept on the 
floor amid antique furniture and ceiling- 
high mirrors. 

‘During the early days of the Salerno in- 
vasion, I found that a shallow hole beneath 
a tree in a fig orchard was a nice resting 
place. On rising in the morning, you could 
reach up and pluck a ripe fig for breakfast. 
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The only drawback was that 
one night a large, pulpy fig 
dropped from the tree and 
landed square in my face. I 
jumped up with a yell, think- 
ing I had won the Purple Heart 
while I slept. 

Another favorite sleeping 
place for correspondents dur- 
ing the first week of the Sa- 
lerno invasion was the yard of 
church on top of a hill, From 
there it was possible to watch 
the fireworks of modern noc- 
turnal warfare. There were 
fewer mosquitoes up there, too. 

Houses with running water 
usually are few in the battle- 
front area, Bathing is done in 
streams or on beaches—or just 
isn’t done. Once in the western 
desert with the Highth Army, 
I went seven weeks without a 
real bath and never felt better 
in my life. 

‘Large newspapers often have 
two correspondents covering a war theater. 
One covers at the front, the other at head- 
quarters, After a few weeks they change 
places. This gives the man who has been at 
the front a chance to rest up and get better 
food, and also relieves the other from the 
mental strain of coping with the turmoil of 
a big army headquarters, 

One great activity of the war corre- 
spondent is “‘scrounging,” which means go- 
ing out and trading among the natives for 
food and drink to augment your Army ra- 
tions. In the Sahara with the Fighting 
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“SCROUNGING" food from natives is a major a 
correspondents. 
could find @ few not-too-strong eggs in his volumir 


In North Africa, almost any wandering Arab 
jus clothing 


French before the occupation of North 
Africa, I scrounged for camel's milk and 
ostrich eggs. ‘The eggs were a little strong, 
but not bad. I guess the milk was all right, 
but I couldn't help thinking about the 
factory. In the western desert there were 
few wandering Arabs who didn’t have a 
hen’s egg or two secreted in their volumi- 
nous clothing. In Italy it was usually possible 
to find some old Italian who had worked in 
America and who, for a few chocolate bars 
or other articles, would get his wife to fix up 
a meal of spaghetti with wine and cheese. 

Considerable diligence is ap- 
plied to this scrounging be- 
cause Army food, although 
heavy with vitamins, has a 
tendency to become monoto- 
nous. On the morning after the 
Eighth Army went into Tripoli, 
I sat with several other corre- 
spondents in the main dining 
room of the Grand Hotel and 
ate a sumptuous breakfast off 
a silver table service. The 
whole menu we had brought 
with us, because the hotel was 
practically devoid of food. 
Fried eggs had been bought 
from Arabs, soluble coffee had 
been saved from Army rations. 
With crackers and baked beans, 
we were the envy of all there. 


JEEPS with soldier drivers provide 
transportation in battle areas. A 
reporter may write a story in the 
quarter-ton — preferably stationary 
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Voving Ground for 


Newly designed airscrews undergo 
grueling tests at Wright Field, 
where delicate instruments show 
how they will withstand strains 
encountered in actual flying. 


Drawings by STEWART ROUSE 


OW will a propeller blade of new de- 
sign behave when it whirls at full 
speed through the air? Tiny oblong strips 
of carbon, attached along its length, help 
answer the important military question in 
the great propeller-testing laboratory of the 
Army Air Forces at Wright Field, Dayton, 
Ohio. The laboratory has been designed and 
built by, and is operated under direct charge 
of, D, Adam Dickey, a civilian electrical 
engineer, who has been cited for exceptional 
performance by the Secretary of Wa! 
Spun by electric motors ranging in speed 
up to 4,300 r.p.m. and in power up to 10,000 
horsepower, propellers as large as 16 feet 
or more in overall diameter give up their 
secrets. Bending and twisting, the blades 
impart their strains to the telltale thin 
carbon strips. And these, in turn, “telephone” 
their report in the form of fluctuating elec 
tric current, just as do the carbon granules 
in a telephone transmitter. The pulses cor- 


respond to changes in the electrical re- 
sistance of the carbon, according to the 
degree of pressure upon it. On the propeller 
blade, individual wire circuits lead from each 
carbon strip down along the blade base and 
hub to a fixed collector known from its 
shape as a “pineapple.” 

‘Much as sound traces are imprinted upon 
motion pictures, current channels from the 
collector simultaneously trace 12 parallel 
lines on 35-mm. movie film. Upon develop- 
ment, each vibration record is seen to be 
an irregular wavy trace. Like the sound 
trace of a symphony orchestra, it combines 
many different vibrations. These may come 
from the blade itself, its mounting, or its 
gearing, and may include harmonic tones— 
such as those heard from a musical-instru- 
ment in addition to its fundamental pitch. 
If gasoline engines are substituted forslec- 
trie power, vibrations from cylinder ex- 
plosions also enter into the record. 

‘To unscramble this medley, the test film is 
“played back” in a sound-analyzing room. 
For audience, it has no human ears. In- 
stead, a photoelectric-cell pickup silently 
transmits impulses to an electrical analyzer, 
@ marvel of science believed to have no 
counterpart in the world. Here the complex 
vibration is broken down into its com- 
ponents. Not only may an observer view 
the results in glowing lines on the windows 
of cathode-ray tubes, but a permanent 


INGENIOUS DEVICES FERRET OUT VIBRATIONS IN 


CARBON BLOCKS, comonted ot various points 
on the blades, are constantly twisted and bent by 
' vibrations. Resulting changes in the elec- 
tance of the blocks ore recorded on a 
35-mm. movie film, such os is shown at lower right 
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"TURN WITH PROPELLER, 


“UNSCRAMBLED” by the onalyzer at right, two 
of the film's 12 traces ore shown recorded on ie 
tized paper. Top line (13th line on film) is time 
track. To the pra id eye, wavy lit show 
vibrations are occurring in the blade and mounting 


igoe ts 
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HOW WHIRLING BLADES ARE GIVEN THE RAIN TEST 


To test the resistance of a propeller's blades to 
rain, @ spray of water is played for 70 minutes 
‘on @ propeller mounted on a test rig and whitling 


record also is made upon sensitized paper. 
‘Thus the vibrations most important to re- 
duce are traced to their source and corrected. 

Safe in a tunnel roofed with steel I-beams 
and heavy timbers, another observer watches 


THE BLADE AND 
ELECTRICAL ANALYZER. A photo: 


mits the film's impulses to the analyx 
film’ 
are broken down into their components, Results or 
dows of cathod 
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ITS MOUNTING 


ctrie-eell pickup trant- 
thown below, where the 
12 traces, each of which is a composite of many vibrations, 


ay tubes, and recorded on sensitized paper (eft) 


cat approximately 1,700 r.p.m. The photograph at up- 
per left shows how even the smallest drops of water 
can chew away the metal at o blade's leading edge 


the propeller during the test, using a transit 
as a periscope to sight through a slit in his 
protective covering. Many a pilot would be 
surprised, if not alarmed, to see blades that 
he thought were rigid become flexible and 
bend from their standstill 
position. Actually this is per- 
fectly normal. To find just 
how much a propeller can 
stand, it may be tested to 
destruction, by running it at 
- much higher speed and load 
than will ever be needed in 
service. Since flying pieces 
are thrown off in the plane of 
the circular path of the pro- 
peller, the safety walls may 
be of very moderate width. 
Once the breaking point is 
found, engineers assure the 
pilot a generous margin of 
safety. 

Behavior of a propeller in 
rain, which nicks its leading 
edges, and in icing weather, 
which alters its curvature, 
shows up in special tests. 

How much pull or push a 
propeller exerts — engineers 
call it thrust—naturally is a 
paramount consideration. 
While electric meters meas- 
ure the power delivered to the 
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CRANE 


safety morgin, “props” ore some 
js far above normal. Above, th 
lodes” und 


motor, and a counter records revolutions 
per minute, the propeller shaft bears 
upon an Emery hydraulic cell through a 
Kingsbury thrust bearing so that the 
thrust is ultimately indicated by means 
of a dial or weighed on a sensitive balance. 

‘The three electric test stands of the 
installation have been designed for both 
present and future needs. An airship 
propeller as large as 40 feet in diameter 
could be tried out. And, despite the mighty 
forces at play, precision governs. 

When manufacturers submit competi- 
tive models to suit new Government 
specifications, the interests of the Air 
Forces and fairness to the makers both 
demand that the propellers must be 
tested under precisely the same condi- 
tions. Hence an elaborate system of 
ventilating and lubricating, in each test 
stand, maintains constant motor and oil 
temperatures, with unvarying oil pres- 
sure in the bearings throughout com- 
parative trials. Allied airmen thus are 
sure of getting the best that our fac- 
tories know how to produce.—ALDEN P. 
ARMAGNAC. 
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EXPENDABILITY is the key- 
note of these bonded plywood 
auxiliary fuel tanks for Uncle | 
Sam's fighting aircraft. Like 
other droppable tanks, they 
greatly extend the range of 
our fighters, enabling planes 

to reach the point of contact with the enemy 
with their regular tanks full. When the 
auxiliary containers are dropped, the ships 
go into combat without any extra weight or 
drag to reduce their speed. The tanks il- 
lustrated are made by the Duramold process 
by the Fairchild Engine and Airplane Cor- 
poration in New York. Selected plywood is 
bonded with phenol formaldehyde resins and 
“cooked” electronically by the radiothermic 
process (P.S.M., May '43, p. 56), which fuses 
it into a solid material. It is estimated 
that the use of these light plywood tanks 
enables a plane to carry either an extra 
crew member or his weight equivalent in 
gasoline and explosives. 


FASTER AND FARTHER describes the pe 
formance of the Curtiss-Wright Helldivers 
which are hammering away at the Japs in 
the South Pacific. Latest of the famed series 
is the SB2C-1, which owes its success to the 
incorporation in its design of all the im- 
provements for dive-bombing 
that have been achieved since 
the war began. A high-output 
Wright Cyclone engine powers 
this low-midwing monoplane, 
which is equipped with a three- 
bladed Curtiss electric full- 
feathering propeller. The Hell- 
diver carries a heavier bomb 
load with longer range and high- 
er speed than any other plane 
of its type. Since its first ap- 
pearance in 1942, there have 
been more than 880 major de- 
sign changes that have kept it 
ahead of all other dive-bomber 
types. A version used by the 
Army is designated A-25. The 
Helldiver takes its name from 
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The plywood ‘ouxiliary fuel tonk at 
the left is designed for the Novy's 
F4U Corsoir carrier fighter. Below, 
it is opened to show the half shells 
cond center bulthead. Lower photo is 
huge fonk that fastens snugly to 
the belly of an A-20 attack bomber 


the first dive bomber, the Curtiss F8C bi- 
plane used by the U. S. Navy in evolving 
this new form of attack between 1927 and 
1930, In the photograph below, a Helldiver 
is shown with its wings folded back as they 
would be on the deck of a carrier. 
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LONGEST RANGE and heaviest bomb load 
of any naval plane in combat service mark 
the U. S. Navy's Boeing Sea Ranger. The 
mammoth flying boat owes its phenomenally 
long range to its wing construction, which 
employs sheet-metal fabrication to incorpo- 


PLANE 
NEWS 


rate six giant integral fuel tanks. Many 
heavily armed turrets make the plane self- 
protecting except against unusually heavy 
odds. Beaching gear that slips key-fashion 
into the hull enables the craft to be beached 
easily for repairs. 


FORMATION LIGHTS designed by 
the Grimes Manufacturing Co., Ur- 
bana, Ohio, help our bombers to “fol- 
low the leader” and keep formation 
on night missions. Set into a plane's 
wing near the trailing edge, the 
flush-type fixture shown below has a 
prismatic lens that directs the beam 
to the rear. 


- 


“PINWHEEL” TIRES that spin in the slip stream 
as a plane comes in for a landing mean longer tire 


life and smoother landings. Rubber-and-fabric 
fins attached to the side walls open to catch the 
wind and start the wheel turning, then close in the 
upper part of the revolution. By getting the wheels 
up nearly to the landing speed of the plane, this 
plan eliminates the burning and scuffing that re- 
sult when tires are jerked from a standstill to 
high speed in a few seconds. The B. F. Goodrich 
Company developed the self-starting tires, one of 
which is seen in the photograph above. 
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TO STORM ENEMY 


How We Built 


Invasion Fleet 


A $1,000,000,000 armada of 
thousands of landing craft, 
ranging from rubber boats 
to transocean tank carriers, 


forms the flotillas of victory. 


By 
ARTHUR GRAHAME 


HE building for our Navy in less than 

two years of a billion-doliar armada of 
over 25,000 landing craft of unprecedented 
design, ranging from 16-foot rubber boats 
to 4,000-ton ocean-crossing tank carriers, 
ranks high among all-time naval construc 
tion achievements. During the same period, 
additional thousands of these highly special- 
ized ships and smaller craft were produced 
in America for our British al Today 
they are being turned out even faster by 
shipyards and boat-building and industrial 
plants in 27 states, and a considerable por- 
tion of the five billions recently appropriated 
by Congress for naval auxiliaries will be 
spent for them. 

‘These “invasion boats” are our go-getters 
of victory. They have made possible our 
successful landings in North Africa, Sicily, 
and Italy and on numerous Pacific islands 
They are a vital factor in the United Na- 
tions’ military plans for the near future. 
Used in conjunction with our sea and air 
power, they provide the means of landing 
troops and their mechanized equipment 
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In the cold light of dawn, LST's 


quic on enemy 
initial and most hazardo 
eale invasions which Ww! 
to end the war the right way 
beating the Nazis and the Japs on th 
home grounds. 

The history of amphibious warfare is as 
long as the history of specialized landing 
craft is short. Over three centuries ago, 
England's Sir Francis Drake was a master 
of commando fighting. Army and Navy 
officers now planning seaborne invasion 
study the capture of Quebec by Wolfe and 
Saunders in 1759 as a classic example of the 
proper blending of sea and land power in 


nded beaches—the 


s operation of the 
i enable our 
v; 


what then were known as “conjunct ex- 
peditions”—what we now call combined 
operations. But Drake and Wolfe, and the 


many leaders of amphibious enterprises who 
came between them, had to be content to 
ferry their land fighters from ship to shore 
in their ships’ boats, sometimes supple- 
mented by local small craft they were able 
to capture, commandeer, or hire, Some of 
their landings were bloody failures because 
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Drowing by Hunter Wood, US.C.G. 


disgorge cargoes of machines ond men on a hostile beach os pert of on amphibious operation 


quick reinforcement of the troops first 
ashore was made impossible by the slowness 
of the boats and by the small numbers of 
soldiers the boats could carry. If piers 
weren't available—and they usually weren't 
—they had to be built under fire before any 
but the lightest of field guns could be got 
ashore. 

Napoleon was the originator of specialized 
invasion craft. In 1804, in preparation for 
the conquest of England, he built hundreds 
of shallow-draft rowing and sailing boats 
and barges designed for the sole purpose of 
carrying his army from Boulogne across 26 
miles of salt water and landing it on English 
beaches. Cornerstone of his plan was the 
vottling up of the English fleet in the 
Channel, while the landing was in progress, 
by the combined French and Spanish fleets 
holding the Strait of Dover. But the British 
fleet maintained uninterrupted control of 
the sea, and Napoleon had to leave his in- 
vasion craft to rot on the Boulogne mud flats. 

Leaders of amphibious expeditions went 
on putting their troops ashore in ships’ 


APRIL, 1944 


boats. That still was the accepted method 
of making opposed landings when we in- 
vaded Cuba in 1898, although by then the 
boats usually were towed by steam launches. 
Lack of suitable landing craft forced us to 
drop our cavalry and artillery horses over- 
board with the hope that they would be able 
to swim to shore, and the loss by drowning 
of seven percent of these essential animals 
set European general staffs to thinking 
about specialized landing boats. By 1913 
the Russians were using 40-foot collapsible 
steel barges capable of transporting either 
a heavy field gun or 200 soldiers, the British 
were experimenting with folding wooden 
boats which carried 50 men, and the Ger- 
mans were trying out both types. 

Early in World War No. 1 the British 
attempted to capture the Gallipoli Peninsula 
for the purpose of opening the Dardanelles. 
In April 1915, British and Anzac troops were 
landed from transports in ships’ boats and a 
miscellaneous assortment of small craft 
picked up in Mediterranean ports. The 
terrible losses in- (Continued on paye 76) 
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“TYPES OF CARGO. 

GENERATORS 
DIESEL MoTORS DRIVE DIESELS 
TWIN PROPELLERS GALLAST TAR 


Grounded on the beach of 
a South Pacific island, o 
landing ship is connected 
with the shore by means 
of a moth road that gives 
vehicles footing in sond 


With ponderous bow doors 
‘open and romp laid down, 
on. LST discharges tanks 
in Africa. Traffic control 
gets vohicles out of the 
hold in orderly fashion 


THESE ARE SOME OF THE LANDING CRAFT 


LCP(L). Landing Craft, Personnel (Large).  LCPR. Lending Craft, Personnel, Ramp. Another 
This is the original spoon-bow Higgins landing early-type troop-londing boat. Like the LCP(L), it 
boot. This model is no longer being built, but ‘is still In service with U.S, amphibious troops, 
many are still in use in various theoters of wor although construction of the model is discontinued 
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AND TOWS IT OFF — 
DROPS ANCHOR FROM BUbvANCY AND AIDS 
| STERN AND PAYS OUT CABLE IN OPERATION 


LCT CARRIED AS DECK CARGO 
TO INVASION. EMBARICATION 
POINT ~ 1S SKIDDED OFF THE SIDE 


PREVENTS FLOODING INCASE 
OF LEAKS INFRONT D00R 


LST, OCEAN-CROSSING 
TANK CARRIER 


NOW BEING USED BY AMERICAN FORCES 


LCV. Landing Craft, Vehicle. Capable of carry-  LCVP. Landing Craft, Vehicle, Personnel. The  ) 
ing @ jeep or a light tank along with personnel, Novy's standard “beoch climber" is 36 feet long, 
this type was evolved by putting o ramp bow on Diesel powered, manned by four men. Con cerry 
the original Higgins boat, with o broader beam © jeep and crew, howitzer and crew, or 36 men 
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TRE WRONG WAT TO 


BEACH A LANUING BOA 


Cor in from shij through surf te stfoniior of this boct has 
peg We etree ett 2 ein en ero Bs od aatand 
Dan Seldiont going. over the side" haditbepasirer 


flicted on the troops by the Turkish machine 
guns convinced the British General Staff 
that specialized landing craft were essential 
for such operations. A result of this costly 
lesson was the building of shallow-draft 
barges propelled by gasoline engines, pro- 
vided with bow ramps which made quick 
disembarkation possible, and capable of 
carrying about 500 infantrymen. These 
“X Lighters,” used successfully in the land- 
ing at Suvla Bay in August 1915, were the 
first self-propelled landing craft. 

Considerable experimental and develop- 
ment work on landing craft was done be- 
tween the two world wars. The Japanese 
used some self-propelled landing barges 
early in their Chinese operations, and in 
1988 used 50-foot troop-carrying barges 
driven by airplane propellers in their ascent 
of the shallow Yangtze River. The British 
designed several types of landing craft, but 
apparently built only a few experimental 
models before the outbreak of the present 
war, The Germans produced quantities of 
rubber boats and rafts, which proved highly 
effective in river crossings; how far they 
progressed with craft designed to land 
troops and their mechanized equipment on 
ocean beaches is not known. 

‘When, in 1935, our Navy became interested 
in troop-landing barges to be carried in the 
boat davits of transports, a New Orleans 
builder of motor work boats had developed 
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LCRIL). Landing Craft, Rubber, Large. 
Used chiefly by Marines. Sixteen feet 
Tong, four feet wide, it carries 10 men 


a craft which, in its essentials, was just 
what was needed. Andrew Jackson Higgins 
had been building —and improving — his 
“Eureka” boats for 20 years, Originally de- 
signed to meet the needs of the fur trappers 
of the southern Louisiana bayous, they were 
being used in large numbers by Louisiana 
oil drillers and by Central American oil and 
plantation companies. They could operate 
in very shallow water, carry heavy loads, 
and withstand almost unlimited hard usage. 
‘Their spoon bows enabled them to slide over 
sand bars and drift logs and land almost 
anywhere. And they were fast; a number 
of years ago a Higgins boat established the 
still-standing record of 72 hours for the 
1,150-mile Mississippi River run from New 
Orleans to St. Louis. 

After a lengthy period of development, 
minor design alterations, and testing, the 
Navy adopted a 26-foot-long, 10%-foot 
beam, Diesel-engine-powered modification 
of the Higgins “Eureka” model and gave 
it the type designation LCP(L)—Landing 
Craft, Personnel (Large). These original- 
model Higgins boats have been used ex- 
tensively in the Pacific, and by British 
Commando raiders. 

Somewhat later a 36-foot ramp troop- 
landing boat produced by another builder 
also was adopted, and designated LCPR— 
Landing Craft, Personnel, Ramp. 

Shortly after Pearl Harbor, 


offensive 


LVT. Londing Vehicle, Tracked. A tracked fighting ond 
personnel-carrying amphibian. The type illustrated 
below is the “Water Buffalo" (LVT-2), an improvement 
on the “Alligator” shown on page 79. LVT's crawled 
up the beach at Tarawa and helped clean up the Japs 


. 
ua ai is sc 


“THIS IS HOW IT SHOULD HAVE BEEN DONE 


Correct technique is to come 


with speed reguloted so that the bow of the bot 


be riding on the back of o wave. If a sond bor is struck, the engine it left engoged 


operations being planned for the Pacific 
theater made necessary the prompt produc- 
tion of a landing craft capable of carrying 
a jeep or even a light tank, and of landing 
its load quickly. Higgins solved this design 
problem by giving his original boat a ramp 
bow and a few additional inches of beam. 
This type was designated LCV—Landing 
Craft, Vehicle. 

Today's LCVP—Landing Craft, Vehicle, 
Personnel—was developed from the earlier 
Higgins boats. It is the Navy's standard 
“beach climber,” and with the exception of 
a rubber boat the only one now being built. 
It is 36 feet long, has a beam of almost 11 
feet, is armed with two .30 caliber machine 
guns, and—like all our landing craft—is 
Diesel powered. Operated by a four-man 
Navy crew of coxswain, engineer, signal- 
man, and bow-hookman who operates the 
ramp and doubles as a gunner, it can carry 
either 36 fully-equipped infantrymen, a light 
howitzer and its crew, or a jeep and its crew. 
Built of plywood, with a triple bottom, its 
construction and design are protected by a 
score of patents. 

The Navy placed its first quantity order 
for Higgins landing boats in November 1940. 
Some months ago Higgins Industries cele- 
brated the launching of its seven thousandth 
“beach climber.” LCVP's also are being 
produced under Higgins patents—given to 
the Navy for the duration—by several other 


until the next wave comes in; then it is speeded up and the boot slips across to shore 


builders in various parts of the country. 

Inflated rubber boats sometimes are used 
by the Marines, especially when they “shove 
off” on landing missions from small auxiliary 
vessels. LCR(L)—Landing Craft, Rubber 
(Large)—is the standard type. Made of 
heavy rubberized fabric, it weighs about 450 
pounds, is 16 feet long and about four feet 
wide, and carries 10 men. Most of the boats 
of this type are propelled by paddles, but 
some of them have extension-shaft outboard 
motors hung from wooden brackets strapped 
to their sterns. 

In 1936 the Navy started the develop- 
ment of tank-landing lighters for the Marine 
Corps. After several years of experimenta- 
tion the Higgins-designed 45-foot LCM-2 
Landing Craft, Mechanized, Model 2—was 
accepted. The first craft of this type was 
built in the street back of the Higgins plant 
early in 1941, and still is in service in the 
Pacific. When it became evident that medium 
tanks were going to be vitally important 
weapons in this war, the LCM-2 type was 
enlarged into the now standard LCM-3, 
which is 50 feet long and 14 feet wide. 
Built of steel and powered by two Diesel 
engines, it carries a medium tank or a 
heavy gun or truck, and is so fast and 
easily handled that it can be used with the 
“beach climbers” in the first assault wave. 
Higgins has produced well over 1,000 LCM’s, 
and they also are being built under the 


NESTING soves spoce 
‘an LCT is lashed to the deck of an LST. Inside 
while an LCVP tops off the load. The seagoi 


BRITISH invasion vessels have developed 
rapidly since Dunkirk. Below, troops are pre- 
paring to load a Bofors antiaircraft cannon on 
1 tank landing craft during invasion moneuvers 
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LCT. Landing Craft, Tank. Medium-sized lighters 
‘used to land medium and heavy tonks and guns. Built 
jin three sections, they ride os deck load on ships 


croft. Here 


g LST will car 
the three other craft to the point of embarkation for attocl 


JAPANESE troops hove used self-propelled barges 
since their early operations in China, The specimen bi 
low, captured 
sene engine. With a double steel hull, it holds 150 men 


Higgins patents by 22 other manu- 
facturers. 

Supplementing the landing boats 
are two land-water vehicles which 
have proved their value under fire 
—the Army's “duck truck” and a 
new amphibious tracked vehicle de- 
veloped from the Marines’ Alligator 
tank. 

To protect and support the land- 
ing-boat flotillas on their perilous 
missions the Navy has developed 
fighting craft. The LCS—Landing 
Craft, Support—has been nick- 
named “the seagoing bazooka.” Of 
the same spoon-bowed hull design 
as the original Higgins LCP(L), it 
is formidably armed with rocket 
projectors and machine guns, and 
has smoke-screen apparatus, 


an LCM, 


the South Pacific, is driven by a kero~ 


LCI. Landing Craft, Infantry. Over 150 feet tong, 
these heavily armed ships can be beached to land about 
200 infantrymen by means of ramps. Like the LST'S, they 
‘able to go across the ocean under their own power. ° 
They ployed @ part in the Sicily ond Kiska landings 


Shortly after the Dunkirk evacuation in 
1940, the British, determined some day to 
get their army back on the Continent, began 
to build landing craft. They developed 
several satisfactory types of medium-sized 
tank-landing lighters, but experience in 
mechanized warfare convinced them that 
for large-scale invasion operations they also 
would need tank carriers of an entirely new 
type—powerful and seaworthy ships which 
could transport large numbers of medium 
or heavy tanks on long ocean voyages, but 
which could also be beached so that their 
tanks could be landed quickly under their 
own power. The original conception of this 
unheard-of sort of ship is said to have been 
a product of the fertile mind of Winston 
Churehill. 

‘When our Lend-Lease law was enacted in 
1941, we were asked to undertake the build- 
ing of all the larger types of landing craft. 
British Navy officers came to Washington 
in November and conferred with officers of 
our Navy's Bureau of Ships. The result of 
their talks was the LST—Landing Ship, 
Tank. Twenty months after the design was 
sketched, ships of this type had disgorged 
their tanks on the beaches of Sicily, Italy. 
and various Pacific islands. 

LST's are husky steel ships well over 300 
feet long. Most noticeable of their many 
novel features are the ponderous bow doors 
which are swung open when the ships are 
beached to discharge their tanks. The large 
open space in the hull resulting from the 
two-deck-high tank deck, which runs far 
aft and is kept free from fumes by venti- 
lators opening on the upper deck, posed a 
difficult structural-design problem which 
was solved by extensive compartmentation 
of the lower hull. Except that LST’s draw 
more water aft than they do forward, nothing 
may be said about the underwater hull design 
that makes them both seaworthy and capable 
of being beached. (Continued on 


LSD. Londing Ship, Dock. Designed fer docking op- 


erations, this vessel is about 450 feet long. 
details of its construction and use ore not 


LST. Landing ship, Tank. Husky steel s 
300 feet long. Manned by crews of eight 
85 enlisted men, they carry tanks, trucks, 


cone of the fighting vel 
LST's and other landing craft. 
This one is practicing invosion tactics in England 


LLIGATOR.”’ This amphibious tonk (LVT-1) 
ashore, propelled by fins on its treads. An 
improvement on it is the "Water Buffalo” (LVT-2) 


THE “DUCK 


corrying men, w 
shore. Six wheels 


3H V ‘JLLIAYOD 


RMOR that was worn by Italian nobles 

before Columbus discovered America, 
‘and the tools with which it was fashioned, 
are being used today in the design of avia- 
tors’ armor. In New York’s Metropolitan 
Museum of Art, which houses 10,000 items 
of arms and armor besides the world’s larg- 
est collection of armorers’ tools, Steven 
Grancsay, curator of this branch, heads a 
secret workshop where models for both head 
and body armor are made for the Army 
Ordnance Department. 

‘The work, consisting entirely of experi- 
mentation aimed at the improvement of 
body armor and helmets worn by fighting 
airmen, is conducted by Mr. Grancsay and 
his two assistants 
behind a steel door 
marked “No Admit- 
tance.” The prelim- 
inary work on a hel- 
met model includes 
the spreading and 
shaping of a rough 
mass of soft Swed- 
ish iron with blows 
of a drawing ham- 
mer, one of the Mu- 
seum’s collection of 
authentic armorers’ 
tools. The finishing 
touches are given on 
a long-armed anvil 
ienown as a drawing 
stake. 
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A fifteenth-century liclion helmet 
is seen ot left with a modern avia- 
tor's cloth skulleap to display an- 
cient influence on present design. 
Earphone holes are covered by flaps 
when helmet is adjusted to the head 


Working with an ancient drawing 
hammer on a rough mass of soft 
Swedish iron, the armorer begins the 
initial operation, the tedious task of 
shaping the metal on a wooden block 


Frequent meosure- 
ments ore token and 
recorded by the or- 
morer fo insure prop- 
‘er contours and sizes. 
Above, a workman 
is meosuring @ mod- 
el to determine o 
place for earpieces 


Behind steel doors 
in a secret workshop 
@ skilled ortisan is 
using a four-century- 
old drawing hammer 
‘and drawing stake to 
put the lost touches 
on @ new experimen- 
tal iron headgear 
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TAKE-OFF. The world's bigg) 


erating plane toxies through a 


Glenn L. Martin's flying freighter joins the Navy 


and proves her mettle on a 


By ALFRED H. SINKS 


PEARL HARBOR, HAWAI 
E DIDN'T come out to Hawaii just 
for the ride. We wanted to get the feel 

of the peacetime airways that will circle the 
globe after the war is won. We wondered 
what kind of ships will take the long water 
hops on those future trips. That's why we 
jumped at the chance when the Navy offered 
Us permission to take this particular trip. 
It was the first transocean flight in regular 
service of the giant seaplane Mars. 

Every one of the 35 people aboard the 
huge flying boat had a few lurking doubts 
as she cast off her moorings at the Alameda 
Naval Air Station on San Francisco Bay. 
Only a fool would be confident on the maiden 
voyage of any ship of radically new design, 
and the Mars is by far the biggest aircraft 
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t flight to Hawai 


in regular service. One hundred seventeen 
feet from stem to stern, 200 feet from wing 
tip to wing tip, the huge whale-shaped hull 
designed by Glenn L. Martin's engineers has 
as much room inside as a 15-room house. 

The Navy's biggest “flying boxcars,” the 
Coronado PB2Y’s, are only a little more 
than half her size. It would take three giant 
Douglas C-54’s to move as much freight or 
as many passengers as the Mars can tote on 
a 2,500-mile hop. It was a lot of airplane 
that Skipper Bill Coney had to lift off of 
San Francisco Bay on that clear evening of 
January 22—about 75 tons of plane, gas, 
crew, and cargo. 

We cruised south over the surface of the 
bay with the four big Whirlwinds still warm- 
ing. They are of a new type perfected dur- 
ing the Mars’ first trials. Then the skipper 
brought her about, and we picked up speed 
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as the nose pointed north. The ship bucked 
gently against the waves slapping her bow. 

‘We passengers were snug in the after 
compartment, lower deck, behind the last 
but one of seven watertight bulkheads that 
divide the deck into compartments. High 
above us and forward on the flight deck, 
Lieutenant Hamilton, the chief engineering 
officer, must have pulled all four throttles 
wide open. The four engines gave out with 
the full roar of more than 9,000 horsepower. 

‘The interphone gave warning: “Stand by 
for take-off.” 

‘The starboard ponton lifted clear of the 
water. Up in the cockpit Skipper Coney 
was trying her for balance. Spray blanketed 
our portholes. The wings waggied once as 
we lifted into a quartering wind, then all 
feeling of motion ceased. There was only 
the roar and vibration of the engines. The 
take-off was perfect. Seasoned flyers were 
amazed at the ease with which the big sea 
bird took the air. 

But, just to remind you that the Mars is 
a big ship, that take-off run was a mile and 
a half long. And, just to remind those of 
us aboard that she was a new ship with 
her reputation still to make, a regular Navy 
seaplane tailed us all the way across— 
just in case. 

‘The sun had dipped behind the Golden 
Gate before we left the water, but at 5,000 
feet we saw it again. At that altitude— 
though the skipper is firm about keeping his 
ship in perfect balance—we could shuck our 
life jackets and begin to move about the 
ship by twos and fours. 

Because of her sheer, overpowering size 
and the uncanny steadiness of her flight, it's 
hard to remember at times that the Mars 
is not a ship but a plane. 

As you leave the waist compartment and 
move forward along the main passageway of 
the lower deck, you enter the galley through 
a watertight bulkhead. Another bulkhead, 
and then a bunk room. Forward of that is 
the main cargo hold with five tons of 


On, the mammoth flight deck, the flight engineer 
ond his assistant watch the panels on which about 
150 dials and controls cover all the working parts 


precious war material lashed tight on either 
side of the passageway. Then the fueling 
compartment, from which lines lead to the 
fuel tanks under the lower deck, Together 
the tanks have room for as much high- 
octane gasoline as a fully loaded tank car. 

Forward of the fueling room is another 
bunk room. To port is a fully equipped 
washroom and shower; to starboard, a ladder 
that leads to the flight deck above. Up in 
the nose, under the flight deck, are well- 
appointed quarters for the officers. 

‘The Mars has an interesting history—and 
shows it, Her keel was laid at Baitimore 
before Pearl Harbor, but she had been 
planned originally as a long-range bomber. 
With a theoretical range of 8,000 miles, she 
might have been able to take off from 
Hawaii, drop 20 tons of bombs on Tokyo, 
and return to Pearl Harbor, but the lessons 
of blitzkrieg taught that a bomber has to 
be something besides a big truck. 

The Mars is not a particularly fast ship; 
she hasn't nearly the speed of one of the 
newest Fortresses. So the big bomb bays 
in her wings were changed into cargo holds. 
Next, the Navy had her marked for person- 
nel transport. Finally, she proved perfect 
as a heavy freighter with room for plenty of 
passengers in addition to cargo. Today she 
carries no armament, but the machine-gun 
blister out in her tail is a reminder that she 
has been a flying laboratory for the lessons 
of modern wai 

As a result of that history of trial and 
error, more ships of the Mars type will 
soon be coming from the production line. A 
score of them will eventually join the Navy’ 
NATS squadrons—the force that rushes 
Navy men and vital material out to the 
battle fronts far from home. 

You can go up inside the wings, where 
the bomb bays were to have been. You 
climb a gangway in the waist compartment. 
Upstairs you find yourself in a bunk room. 
In a second bunk room forward is a short 
flight of stairs, At the top, you open a 


The flight deck is bigger than the furelage of an 
ordinary transport. Navigator ond radioman are 
cot their posts, pilot and copilot up in the cockpit 


IN THE AIR the Mars looks like o 
length, with @ 200-oot wing spen, sh 


int whale that has grown wings. Measuring 117 fo 
has the cubic capacity of a 15-room house. The Navy 


has ordered 20 more of these flying freight cors for carrying critical war cargo and personnel 


bulkhead and ease yourself gingerly inside, 
above the fuselage. You can stand without 
stooping inside the wing. Once each hour 
one of the 15 crew members climbs up here; 
makes his way among the tubular internal 
braces of the wing; inspects engines and 
fuel, oil, and ignition lines; looks over the 
hydraulic pressure lines that operate the 
“booster” on the automatic controls. 

The more you see of her, the more the 
size of old “Moby Dick” impresses you. 
‘You keep comparing the size of things with 
that of the equipment of ordinary planes. 
Every so often you have to stop and remind 
yourself that the big winged whale is really 
purring along over the Pacific, cruising at 
between 8,000 and 9,000 feet, smooth as a 
Buick rolling over asphalt, quiet as an aver- 
age “stateside” airliner, though only parts 
of the ship are soundproofed. 

Somewhere out over the Pacific, Lt. Ken 
Winsor, the third pilot, drops down to the 
waist compartment for a smoke. 

“Anybody here seen my flight jacket?” 
he asks. Passengers and crewmen shake 
their heads. “See this.” He takes off his 
Knitted scarf. “I just found this after a 
month.” Yes, you can lose your stuff on a 
ship as big as the Mars. 

It’s up on the flight deck that the really 
important work goes on. With plenty of 
headroom, it’s as big as an average living 
room. As you step off the ladder, the engi- 
neer on duty sits at your left with his back 
to you, facing two panels loaded with about 
150 dials and controls. Up ahead of him, the 
two navigators work over their charts and 
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data spread over a table seven feet long 
by three wide. Still farther forward is a 
small work table for the flight engineer, and 
over to the right sits the radioman. Because 
the lights burn all night on the flight deck, 
a black curtain separates it from the cock- 
pit up in the nose. Aft is a turret not un- 
like the top turret on a bomber, where the 
navigator can get a fix on a star in any 
direction. Standing up there, you feel you 
have never been s0 close to the stars. Be- 
sides those stars, only the tail light, the 
violet flame pouring from the exhaust ports, 
and the red-hot exhaust manifolds remind 
you where you are. 

Some of us expected excitement on the 
Mars’ first Pacific flight. We were disap- 
pointed. The ride was as smooth as velvet. 
Even when we went up to 9,500 to ride over 
the top of a storm, there were hardly enough 
bumps to remind us that we were in an 
airplane. The Mars, say all three of her 
veteran pilots, handles more easily than 
any other plane they ever flew. They boast 
that she can climb with a full load on any 
two of her engines, and she can land with 
all of them cut out. 

Incidentally, Bill Coney is a former flight 
captain for Eastern Airlines, and his two 
copilots on the Mars flew with him in com- 
mercial airline work. 

This was the skipper's first flight to 
‘Hawaii, and he wanted to set the Mars down 
in daylight. She's the first of her kind, far 
too valuable to take chances with. In many 
ways, she’s still a flying laboratory piling 
up valuable data. (Continued on page 204) 
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Flying the new jet plane 
is as simple as handling 
a primary trainer, say 
pilots who have done it 


By C. B. COLBY 
Pe 


Science Aviation Editor 
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NNOUNCEMENT of the Bell jet- 

propelled plane has set off a train 

of speculation as to what special train- 

ing will be required by our pilots before 

they can handle this new type of air- 
craft in combat. 

Jet-propelled aircraft — sometimes 
erroneously called “rocket planes,” im- 
mediately suggest to the layman flame- 
trailing, bulletlike aircraft piloted by 
supermen specially prepared for this 
nerve-racking work after months of 
conditioning and training on the 
ground. Bunk! 

Brig. Gen. C. W. Chidlaw, Chief of 
the Army Air Forces Materiel Divi- 
sion, after flying this amazing ship, 
said: “Our pilots will find no trouble 
in operating these planes.” Others who- 
have flown it have made similar re- 
ports. 

Are they covering up real difficul- 
ties? Let's analyze what has been said 


“THIS IS THE PRINCIPLE OF 
HOT-AIR JET PROPULSION 


This drawing from the magazine "Flight" shows the 
principle of most jet engines. The air enters the 
rotary blower (G) and is compressed. Flowing into 
the carburetion chamber (C), ied with fuel 
from the tank (T). In the combustion chamber (8), 
the mixture is ignited and the blast of expanding, 

heated cir is ejected through the blast tube. (D] 


about this plane and what has been pub- 
lished about jet propulsion, and see what 
flying one of these ships must be like. 

‘The men who have looked forward to 
Buck Rogers experiences in these craft will 
miss all the characteristics popularly asso- 
ciated with so-called rocket flight. There is 
no lurching, roaring, flame-trailing whizz; 
no vibration and straining of structures. 

Were powder rockets used as propellants 
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in the Bell aircraft, such things might be a 
part of the picture, but this craft is pro- 
pelled by a jet of air alone. 

‘The engine, designed by Wing Commander 
Frank Whittle of the RAF, was first used 
successfully in a plane built for its use by 
the Gloster Aircraft Company of England. 
‘The engines used in the Bell plane are as- 
sumed to be of similar design to Whittle’s 
early models, although all details are secret. 
His unit designed in 1933 consisted of a 
simple, compact air compressor into which 
the atmosphere poured from the forward 
end. After compression it was heated, 
augmented by additional burning fuel (re- 
ported in the press to be kerosene), and 
finally discharged from the aft vent in a 
monstrous jet of energy pushing against the 
atmosphere. This backward push produced 
the equivalent in forward thrust. 

Full details of this engine were disclosed 
to the U. S. Army Air Forces in July 1941. 
‘The AAF at once asked for a specimen en- 
gine for experimentation, and one was sent 
to this country. It was turned over to the 
General Electric Company, which worked 
closely with our Matériel Command and 
the Bell Aircraft Corporation to develop 


DEVELOPER OF JET ENGINES 
... AND AN EARLY DESIGN 


Wing Commander Frank Whittle (left), of the RAF, 
began work on the development of jet propulsion in 
1933, In 1937 his preliminary test model ran suc- 
cessfully, and two years later the Air Ministry 
placed its first order for a jet-propelled plane. 
First flight wos in May 1941. So secret was the 
work that Whittle's own family learned of his con- 
nection with it only upon the announcement of the 
American ond British jet planes in Jonvary 1944. 
The drawing below, also from "Flight," shows one 
of Whittle’s early designs. Air enters the impell 

(A), whos lades 


(E) is ignited: to 
which turns the 
e the air compressor. The 
yctly to the blast tube (G) 
rough the tail of the unit 


main blost 
and is discharged 
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As long ago as 1940, « ji 
Maly. In the following year, this Caproni-Campi 
signed by Secondo Campi 
ever, it did not attain high 5 
parently to refuel. After this 
it, The drawing bel 
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INTAKE “CHAMBER 


4+ AIR COMPRESSOR 


sess a 


the plane and engine that we now have. 

And now about its flight: 

Frank H. Kelley, Bell Aircraft Corpora- 
tion test pilot says: “It is the smoothest 
ride I have ever experienced in any plane. 
‘The first time I climbed into the cockpit, I 
was naturally a little nervous about first 
contact with an entirely new method of 
propulsion. My nervousness persisted while 
I started the engines and until I began to 
taxi across the field for take-off, when it 
dawned on me that this plane was even 
simpler to operate than a primary trainer. 
I flew it through all maneuvers for 20 min- 
utes, and then landed and taxied up to the 
line. 

“I wanted to check the fuel before resum- 
ing flight, and so, before turning on the 
main switch to read the electrical gauges, I 
stuck my head out of the cockpit and 
shouted to warn the mechanics to stay clear 
of the propeller, completely forgetting that 
I didn't have any propeller.” 

Let's see how all this can be—how one 
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TRIEV tt, 
propelled plane was test-flown in 


ight, nothing more was h 
1m the May 1942 issue of 
P.S.M., gives our artist's idea of how the CC-2 worked 


uy 


AIR INLETS EXPANSION 


EUEL COMBUSTION 
CHAMBER. TURBINE DRIVEN BY HOT-AIR 


BLAST DRIVES AIR COMPRESSOR 


can forget that there are no propellers, why 
operation can be “even simpler than a pri- 
mary trainer,” and why the outstanding 
thing about this jet plane is its ease of op- 
eration by pilots. 

As seen in the illustration on page 85, 
from a Bell announcement, the plane is of 
almost conventional appearance except for 
the absence of a propeller and the addition 
of certain structural features to accommo- 
date jets. Standard appearance indicates 
standard controls, which in turn make tran- 
sition a simple matter for the GI military 
pilot. 

‘The landing gear is of the latest approved 
tricycle type. Steerable nose wheel, brakes, 
and good visibility should make the ground 
handling of the craft no different from that 
of orthodox aircraft. 

‘The instrument board would naturally be 
simpler than that of the regular twin-en- 
gined military craft with its myriads of 
engine and flight instruments. With the 
possible excep- (Continued on page 208) 
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“MINE READING.” Disarming an Axis 
land mine is a tricky business even in broad 
daylight. Doing it in the black of night is 
a heart-in-throat job that calls for the deft 


touch of a steel-nerved pickpocket. To 
train their sappers in this hazardous work, 
British forces in Italy have devised the 


“Moascar stocks"”—walls with burlap-shield- 
ed holes through which men thrust their 
arms and, guided only by their sense of 
touch, practice taking enemy mines apart. 
Instructors on the other side of the walls 
are quick to point out any mistake, which in 
combat might prove to be the sapper's last. 
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AINTED by Jo Kotula, this month's full-color 
pin-up painting of a U. S. warplane features 
one of the “hottest” ships in the air—the carrier- 
based Corsair. Easily identified by its inverted 
“gull wings, 
mp.h,, is the Navy’s counterpart to the Army's 
fast and powerful Thunderbolt. 


NEXT MONTH: BELL P-39 AIRACOBRA 


the F4U, with a top speed of 400 


POPULAR SCIENCE 


© TINY that it takes 111,111 to make a 

pound, miniature precision bearing balls 
Play a vital part in our war machine. Set 
in flawless steel rings, some of which are 
hardly larger than a pinhead, they are 
pivotal parts of such instruments as the 
pilot's gyro-horizon (artificial-horizon indi- 
eator) and autosyn motors (informers on 


1 Precision machining of yur 
done on a rubber-bonded abrai 
A groove for a race is ground in @ 


inch ring 


5 tel into assembled inner ond 
outer rings from a ladle that picks up the 
number required. The operator must wear gloves 


L BEARINGS 


How 4 and Yq-inch ball 
bearings—pivotal parts 
of war instruments—look 
next toa pen nib. They 
are shown here magnified 
two and o half diameters 


By 
JEAN 
ACKERMANN 


ailerons and retractable landing gear); they 
serve in the compass of a ship and in bomb: 
sights. On their proper functioning may 
hinge the outcome of a bombing run or a 
sub chase, 

Precision operation means friction-free 
rotation under pressures as light as an ant’s 
tread, for the value of precision bearings 


oper 
until it shines like @ mirror. Tolerances in 
this work must be bept os low os 1/100,000 inch 
6 Holding © bearing in @ gloved hand, « worker 
turns it on @ hollow arbor that magnifies dra 
and roughness 40 it can be felt by the oth 


SPEED OuR WAR MACHINE 


lies not only in their strength, but in sensi 
tive, accurate mechanism. To achieve the 
requisite balance and precision, balls and 
races—the latter ranging from less than 
1/8 to 5/16 of an inch in outside diameter 
are ground to tolerances as slight as 
1/100,000 inch. And after grinding, the 
bearings are literally handled with kid 
gloves until they reach their ultimate user, 
for friction is caused by infinitesimal ob- 
jects, A microscopic flake of dust, a breath 
of lint, or a spot of perspiration might 
irreparably upset the sensitive balance 
‘The finely made parts are brought to a 
dust-free laboratory for cleaning, gaug- 
ing, and assembling. At the door, the 
operator carrying them must don a smooth- 
fibred smock that won't shed fuzz, and wipe 
her shoes on a gelatin door mat that snares 
the most feathery dust. Data sheets accom: 
panying the parts are slipped into cello- 
phane envelopes lest they scatter lint. To 
move a bearing, a worker puts on kid 
gloves or uses small tweezers—no ball or 
ring is touched by human hand after 


machining. 
This is carrying carefulness to the ex- 
treme, but it has paid high dividends. There 


The bearing balls, also ground flawlessly, are 
rolled gently into @ funnel-shaped container 
12 thoroughly cleansed with o filtered solvent 


Bearings get o shot of oil from o 


7 sypoder 
ieee Thi 


\gulation 
ie heedle—one or more drops may be 
lubricates them ond prevents rust 


Two tiny bearings are used in each of the autosyn 
motors that keep tabs on important plane elements 


are cases on record of bearings turning in 
top performance over many years without 
showing the least signs of wear. The ac- 
companying photos from the New Departure 
Division of General Motors, and from Grits 
and Grinds, a Norton Company publication, 
show how some sizes of the miniature bear- 
ings look and how they are made 


4 Wetklouification tickets that accompany 
the parts are put in cellophane to keep even 
wute dust and lint from touching the bearin 


ished by 
here ten to the roll. Not even the 
cellophane is touched by the operator's bore hand 


ings are carefully wropped for 


The 8-17's cgn dish if eur That's their job. 

But Boeing's big babies con take it, too! Pitted 

against the best that Goering ond Tojo can 

> throw ogainst them, they have proved re: 

ctedly thot fighting American boys and 

rugged American planes make a combination 
that is hard to bet! 


By FRANK TINSLEY 


1] Usten fe the story of "Wanda Bird 
as told by Lt. Woodrow W. Thomas 
2 Fortress pilot of the Eighth Air Force 
‘Our torget war o key industrial plont 
neor Kessel, Germany. It wos fringed 
with ock-ock guns, and Jerry began 
throwing heavy flak at us os soon as we 
get in range. 


Again the intercom crackled, and the 
ed into the intercom ball turret revolved, A second 190 was 
Focke-Wulf comin’ in at eight o'clock! zooming up to the attack! Eddie DeBuyser 
Roll ‘er, boss!” Thomas kicked the tail caught it in the finder of his computing 
round, and @ waist gun chattered. Th sight and boxed its wing tips in the lighted 
§190 ran into o stream of .50 bull reticule. He tracked the black fighter a 
crumpled in a puff of flame moment, then pressed the button, Two downl 


Spotting @ pasture ohead, he set his 

teeth ond stretched out "Wanda Bird's 
glide. The big girl responded gallantly 
Snapping @ sizzling high-tension line, she 
smashed through a fence, sending the pickets 
flying, ond hit the turf rolling 


Limping back across the Channel to England, Thomos 

B caved a sigh of relief when he sighted o landing 
Id. But, just os his wheels were about to touch the 
ground, he saw thot the runway was torn up! Houling 
Back on the controls, he barely cleared o near-by hill 
when his No. 4 engine sputtered, coughed, and quit! 


2 We wore jockeying into position for 
our run when ‘Wanda Bird’ was jolted 
by @ rending crash! She dropped 3,000 
feet before | could regain control and look 
oround. The starboard wing was o fick 
mangled mess! 


Back on course, “Wanda Bird" bored in for her run 

os Harris drove o third Nazi off her tail. “Deodeye’ 
Dukens, the bombordier, then took over and eased the 
target into his Norden sight. Finding the aiming point, he 
pushed o switch, and the bomb-bay doors swung open, A 
few adjustments caught the target in the cross hairs; the sight 
Iwas flying the plone. Red lights blinked. Bombs away! 


B10) About 75 yards up the Feld, "Wande Bird” hooked 

Bese TO. 2 roe with hor lat wing and ground/lecped to ¢ shed 

Sime dering stop. Tommy and his boys piled out a moment before 
she burst into flames. To their relief, a local fire brigade g 
turned up in the nick of time ond stifled the bloze. Loter o 
Yank salvoge crew went to work on the cracked bomber. 


With her No. 2 and No. 31 
engines dead, "Wanda Bird" 
fell back between formations as 
Thomas struggled to get her se 
ogein fore bombing run, She 
must have looked like eosy p 
too Prussian fighter pilot, 


17, Thomos had to think fast. The ship] 
was crippled and gas was lows 
Should they land in neutral Switzerland, 
bail out over Naziland, or try to get 

He put it up to the gang. Al 
voice come over the intercom: "I ain't 
bailin’ out till I've had a good fight!” ... 


TI In.2 few devs, Tommy wos back ot 

the controls and old "Wanda Bird" 
was on the job again, lugging block- 
busters to Borlin. Ships like her, and men 
like Tommy ond his boys, make even 
Goering admit that the Forts can take it! 


RAILS COME UP with- 
out disturbing near-by 
brick pavement when 
jerked by a wrecker 
developed by boiler- 
makers of the R. G 
LeTourneau, Inc., ws 
plant for the Peoria 
Ill, Junior Chamber of 
Commerce scrap drive 
‘The “Tournajerk,” op- 
erated by one man, has 
a 60-ton pull and, in 
removing 15 blocks of 
tracks, outdistanced a 
patching crew cement- 
ing the openings it left. 


SIX-FOOT FURROWS are cut 
by this giant plow, a seven-ton 
ister with a share as tall as a 
man, The world’s largest plow, 
it was built by Post Brothers, of 
Santa Ana, Calif,, to turn up r 
soil that had been covered by tw 
to three feet of sand deposited by 
a flood, It is pulled by five Diesel 
tractors developing a totai 
400 drawbar horsepower and will 
plow a half acre an hour at full 
depth. In restoring the fertile 
valley after a flood of the Santa 
Ana River, the plow was oper- 
ated by crews in shifts for an 
average of 20 hours a day. 


WRIST PROTECTOR. A shield of the resilient synthetic, 
used in clinching tube parts lasts three highly resistant to abrasion ond wear, guards an operator's 
3, where rubber wos replaced offen arms while he cleans small parts in o sandblasting machine 


Pinch-Hitting 
for Rubber 


ELECTED first in experiments for a substitute 
when the supply of natural rubber was threat- 
ened, a resilient synthetic-resin compound is now 
being used by the RCA Manufacturing Co. in over 
15 war-industry operations, And in nearly every 
case this new substitute has been found to outlast 
the original by far. 

‘The compound. developed by the Resistoflex 
Corporation, is resistant to many solvents that 
attacked rubber. has exceptionally low permea- 
bility, is extremely tough, and stands up under 
both flexing and abrasion. It is fabricated in 
1/8 and 1/16-inch sheets from which pieces are 
punched and then laminated into washers, spac- 
ers, rollers, and other small parts. Final proc- §aNDBLAST SUCTION TUBE. Formed 
essing is done on standard shop equipment from g rolled sheet of the synthetic resin, known 
without special presses or molding devices. The gs Resistoflex PVA, this tube has been in service 
material also replaces some metal tubing. three months. ‘Rubber lasted @ week ef bei 


FQRMING-PRESS JAWS. A lining of sheet syn. TRANSMISSION RINGS. The compound 
thetic resin is cemented directly to the metal foces of takes the ploce of rubber in rings that rotate 
the jaws of this machine that makes small radio parts against metal gears to power many operations 


1927 First of the Vegas, with plywood monocoque 


fuselage. Wiley Post's "Winnie Mae” was a later Vega 


1929 si designed by Lindbergh, was the first 
Jow-wing Loctheed. Orion and Altair types followed 


1937 Howard Hughes’ 


twin-engine, twin-tail design 


lobe-girdling Model 14 had 
foreshadowing the P-38 


1939 Hudson bomber, military version of the 14, 
took Lockheed into warplane field. Ventura followed 


Vegate 
Lightning... 


Story of the P-38 


UPPER PORT-SIDE MACHINE GUN 
AND AMMUNITION FEED CHUTE 


AUXILIARY FUEL TANK 


20MM-GUN, 
MAGAZINE. 


MAGAZINE SLIDE TRAY 
‘ONE 20MM, SHELL- ae 
FIRING CANNON PITOT STATIC HEAD 


ACK of the amazing and versatile per- 
formance of the P-38 Lockheed Light- 
ning is a long line of famous planes. Al- 
though the first Lockheed (built by Allan 
and Malcolm Loughead) appeared in 1912, 
the story really goes back only to 1927, 
when the first of the famous “star” series 
the Vega—was born. With clean lines made 
possible by a patented plywood monocoque 
construction, the Vegas were among the 
fastest ships of their day. Wiley Post's 


TRIM TAS. (DENTIFICATION LIGHT 
NV x 


. 


TOOL AND BAGGAGE 
COMPARTMENT. 


RADIATOR 
SHROUD’ 


EXHAUST-DRIVEN TURBO- 
‘SUPERCHARGER 


RADIO EQUIPMENT 
MAIN FUEL-TANK FILL. 


RESERVE FUEL- 
TANK FILL 


INTERCOOLER: 


LANDING-GEAR FAIRING 4 
FLAP IN OPEN POSiTIO! 


«—— MAIN LANDING WHEE! 
RETRACT INTO FUSELA 


1325 HP. V-TYPE PRESTONE-COOLED ALLISON z 
ENGINE — OIL RADIATORS (2) LOCATED UNDERNEATH 


AUXILIARY 


as PL reariermes Hvonotiamic PROMELUER 
FUELTANK 


x 


MAGAZINE SLIDE TRAY Coot ant 
HEADER TANK 


27-INCH TIRE 


FRONT LANDING WHEEL EXTENDED 
(ALSO SHOWN IN RETRACTED POSITION) 


Winnie Mae was of the early Vegas. 
‘Then came the Sirius, Orion, 


d in the Lockheed 14, test-flown in 
This ship, also incorporating Lock- 
low-wing monoplanes that fi heed-Fowler flaps and exceptionally high 
record-breaking ocean flights and are a wing ing, made history in 1938 with 
ciated with such great names as Lindbergh, Howard Hughes’ 91-hour ‘round-the-world 
Earhart, and Kingsford-Smith. The Orion flight 
marked Lockheed’s first of retractable Lockheed entered warplane construction 
landing gear by building modified 14’s for the British as 
The Lightning's characteristic. twin en- the Hudson bomber, followed by the Ven- 
gines and twin-tail assembly first appeared tura. The P-38'’s prototype was test-flown 
in the Electra, in 1934, The twin tail was secretly in 1939. 


Taking the Jumps 


UARTERMASTER combat forces at 

Camp Lee, Va., have a brand-new 
jitter killer. It's a 275-foot, shallow trench 
of horrors through which trainees and offi- 
cers must crawl at night. This twisting, 
slimy passage--suddenly alive with sounds 
and smells that rival the worst war can 
offer--accustoms men to unexpected ha,- 
penings and prepares them for situations 
faced in actual battle. 

Awakened in the middle of the night, you 
are told to don class X fatigues (old com- 
bat togs). You make as little noise as pos- 
sible as you join a detachment that moves 
off swiftly and penetrates about a mile into 
the woods. Then you are ordered to start 
crawling. By that time you should know 
that you're about to be subjected to the new 
nerve-conditioning course. 

You grope your way through a wooden 
funnel. Out of it you wriggle into sticky, 
ill-smelling mud. You move in silence, won- 
dering what's coming next. Then, without 
warning, sounds of battle burst about you. 
You hear the rattle of mathine guns, the 
scream of dive bombers, and one deafening 
explosion after another. These sounds come 
from loudspeakers and from booming can- 
non crackers tossed into huge oil drums 
hung overhead for that purpose. 

Proceeding slowly, you feel your way on- 
ward, Water falls on you. simulating rain. 
and then, a few wriggies farther, you slide 


head first into a pool of muck at the bottom 
of a shell crater. When you come out, sand 
blows in your face. You crawl under 
barbed wire, twist down a steep bank, and 
go forward in the cold dampness. Without 
warning, you are struck by a stench, and a 
star shell reveals what appears to be a body 
in an advanced stage of putrefaction. It's 


actually a dummy saturated with foul- 
smelling butyric acid. But looks and odor 
are real enough. The last lap of the course 
is a gas-filled chamber that compels you 
to put on your gas mask. 


Out of Army Nerves 


Shock in passing a dummy, 
‘ttsrated tor small “deed 
ting 
with the real thing abroad 


Sliding headlong into a mudhole is but 
‘one harassing incident in the Camp Lee 
french of horrors sketched here by the 
a soldier is met 


fire. It is port of Army training to 
A tt avn te rool battle conditions 


TO id flyers forced down on th 
Sustenance Kit, Type E-12, that ca 

rescued, That part of the 

parachute. The rest of the oferta rwon ee-fall, A poulin, blue on 


side ond yellow on the other, and carried in every Army plone, is folded in different patterns to signal needs 


EQUIPMENT DROPPED BY 
asvelads 3 


2. Cans of gasoline 
3. lee ox 
4. Shovel 
5. Contoiner for type 


(rations) kit 


7. Mukluk with ice 
"creepers ottached 


“8. Air, mottress 


+10, Signl poulin. Not 
of kit, but con 
Fied in all Army planes 


11, Snow goggles 
12, Tent (shown of 
left) 


HOW THE 
TWO-COLORED PAULIN 
IS FOLDED TO SEND MESSAGES 


Lk 


ere in need of 
ia el flyoble. 


Should we await 


Do not attempt to 
rescue plone? 


make o landing. 


We require 
warm clothing. first-aid supplies. 


rr 


re in need of 
al cHention. brine or quinine, 


TOW FOR LONG TOM. A _ high-speed 
prime mover for our 155-mm. rifle is pro- 
vided by the new M-4 tractor, which not 
only drags the big gun many times faster 
than the tractor formerly employed but 


TAMPALA, a vegetable enjoyed 
jor centuries in India and China 
jas been introduced to America by 
he W. Atlee Burpee Co., of Phila 
delphia. The plant, which is shown 
below, grows to about two feet in 
height and produces tender leaves 
that can be cut throughout the 
summer. Cooked and served like 
spinach, the new “greens” are said 
to be better than spinach in some 
important respects. 


also carries the gun crew and some ammu- 
nition. The six-bogie-suspension chassis is 
the same as that used on the M-4 medium 
tank and M-7 and M-10 tank destroyers. 
The tractor mounts a .50 AA*machine gun. 


OXYGEN CYLINDERS that will not explode when 
struck by machine-gun bullets have removed one 
of the dangers facing high-altitude flyers. A sec- 
ond weld at the seams causes the compressed-gas 
containers to tear when punctured, as illustrated. 


SUBSTITUTE RIVALS SHELLAC 


EETING a scarcity of shellac, which is 

normally made from imported materials, 
€ substitute has been developed from a waste 
product of cornstarch and is already being used 
on planes, ships, and tanks, and in hundreds of 
special war applications. It bids fair to become 
a real competitor of shellac in peacetime use at 
the end of the war, proving in tests, it is said, 
to be harder than genuine shellac and more 
resistant to heat and to moisture. 

‘The basic substance in the new product, called 
Zinlac, is zein, formerly a cheap cattle feed 
derived in the making of cornstarch. William 
Zinsser & Co., of New York City; experimenting 
with it to develop a civilian substitute for pri- 
ority shellac, traced a deleterious inclination to 
jell to intermittent agitation caused in shipping 
and finally conquered this chemically. 

So successful were tests that the shellac sub- 
stitute itself was put on the war priority list. 
Along with competing with shellac, it has been 
found to have many new applications, 


SURFACE IS HARDER 


In the “print” test, © squore of canvas is laid on each 
panel and o uniform weight is opplied. After 24 hours, 
the shellac shows an impression and the substitute none 


SUBSTITUTE IS MORE RESISTANT TO HEAT | 


Jeckers of water heated 
to 150 degrees are set 


‘on two wood blocks—one 
coated with shellac and 
‘the other with the new 


test, the shellac sticks 
fost to the . the 
substitute remains hard 


CLEARER, COLORLESS 


ite dries absolutely hard 
in four hours and forms a perfectly smooth, 
cleor, colorless film that won't. wash off 


on * 
‘ 
207th Fighter Squadron 308th Fighter Squadron \ 21st Observation 


Squadron 


‘39th Air Bose Group, 


First Army Support 
Savannoh, Ge. 


Commend 


21st Bombardment 
Squadron 


406th Bombardment 45161 Bombardment Air Corps Training 
Squadron ‘Squedron 


40181 Bombardment 
Group Detachment, Oklahoma 


i, Tex. 


468th School Squadron, 
Randolph Field, Te 


Lisht Gauges Airport Ceiling 


CCURATE day or night measurement 
A of cloud ceilings, so important 

airports where exact information is r 
quired by pilots, is made possible by 
triangulation with a new photoelectric 
development. A pulsating beam from a 
high-pressure mercury are lamp is di- 
rected straight overhead, while a tuned 
pickup known as a “ceilometer” receives 
the reflection from the point where the 
beam encounters cloud formations or 


RECORDER. Dense clouds and rain, and 


haze ceilings ore measured instontly by this device 
that picks up the reflection from a beam of light 


INCLINATION ABOVE, 
HORIZONTAL 


it. 


1000 FEET 


CEILOMETER 


GROUNO LEVEL 


other ceiling densities. Mechanism between 
the “ceilometer” and a recorder translate: 
the angle of reflection into cloud distance. 

This new device, which has measured 
clouds at elevations up to 20,000 feet, brings 
to daytime calculations the high degree of 
accuracy that had been attained previously 
only at night with the use of a vertical 
searchlight beam. It was developed by the 
U. S. Weather Bureau with the aid of Gen- 
eral Electric lighting engineers. 


PROJECTOR. Operated by !10-volt A.C. 0 
tiny mercury ore lamp sends up its 120-cycle 
beam, It is cooled by high-pressure air blasts 


MODULATED 


LIGHT BEAM Pro 


HEIGHT 


PROJECTOR 


CLOUD HEIGHT =(TANGENT 


OF ANGLE OF INCLINATION) x 1000 


So clear is this section of a strip 
recorded at 500 feet that even the 
"A" tag on the windshield is visible 


Photos at 300 Miles an Hour 


NE of the most important aerial ad 
vances of the war is strip photography 

% big step forward from the 
piecing together of a series of reconnais- 
sance shots, The Sonne camera, designed 
to perform this feat, is much like other 
aerial cameras in appearance, but it op 


borious 


s without a shutter 
h the speed of the 
Sas it records the 
tures are possible from a plane racing at 
an hour and at altitudes from 100 
the ground—far below the effec- 
el of ack-ack—to 71% miles 


Film, sy 


hronized 
es past the 
Clear pic- 


Jutting from o bomber window, the 
looks formideble. 


ip camera 
Film moves behind an open slit 
back of the lens. Below, printing from o strip 
negative. Processing the film takes 15 minutes, 
and 20,000 prints con be turned out in 24 hours 


Fangs for the 
LIBERATOR 


JAPANESE manual on aircraft recognition, récently cap- 
A\ ‘tured, lists the B-24 Consolidated Liberator as a “fou 
engined fighter ing the number of Zeros that these 
far-ranging by knocked down in the last few 
months, this classification is not sc from the truth. The 
new deadliness is largely due to the elimination of the last 
weak link in the Liberator’s armor of fire, the nose armament 
Consolidated engineers have modified the nose and installed 
the newly designed Emerson twin .50 caliber turret in place 
of the free, swivel-mounted guns formerly used. Placed far 
out, the new turret can cover an arc of over 200 degrees in 
the horizontal plane and the vertical 
‘The new Liberator has the greatest variety of armament 
emplacement of any bomber in service today. Besides the 
twin .50 caliber Emerson nose-mounted turret, it carries a 
twin unit built by Martin on top, a two-gun Sperry ball turret 
(the same as on the Flying Fortress) in the belly, and Con. 
solidated's own twin .50 turret in the tail. These are aug- 
mented by two single pedestal-mounted .50's in the waist 
While it is true that other heavy bombers carry a greater 
number of .50 guns than the Liberator, this is a decided asset 
to the B-24. If, through the proper emplacement of fewer 
guns, it can completely cover itself with a protective curtain 
of fire, it can invest the weight thus saved in more rounds of 
defensive ammunition, or more bombs to drc 


on the enemy 


At Consolidated's Fort Worth plant, the B-24's new nose turret gets final pre. 
} delivery wrapping. Out-front position gives this emplacement the widest swe 
| of any powered turret in use. The guns can be depressed below horizon level 


BLIND SPOTS are reduced to o minimum in 
the new Liberator. While the wing and engines 
still keep part of the fire orbit open, the inboard 
port containing the engines and tanks is now 
covered by the nose guns from the front and by 
the top and-bottom turrets from the rear. In the 
Pacific, it took the Japs a long time to find out 
bout the nose turret, so few of their fighters 
came back to make reports after tackling B-24's 


Automatic constant-speed propellers with three ond 
four blades come off the production line. A pilot 
can change the blade angle in a motter of seconds 


WEHakimges the 
Hollow ‘Prop’ 


AINTENANCE and installation of 

constant-speed propellers have been 
simplified by unit construction that is 
now being done with production-line 
methods. ‘These propellers, used widely 
by the Army Air Forces, have a new-type 
hollow steel blade with a longitudinal rib 
and are designed to hold engine speeds 
constant and meet variations in load re- 
quirements by automatic changes in the 
angle of the blades. So sensitive and 
fast is the governor coupled in the as- 
sembly that the pitch can be changed 
several degrees a second to maintain 
speed even during extreme pursuit ma- 
neuvers, 

Operations in the manufacture of an 
Aeroprop blade are shown in the accom- 
panying photos taken on the production 
line of the Aeroproducts Division of 
General Motors Corp. at Dayton, Ohio, 


1] Suided by © moster form and follower (on 
ep of the upright). this shaper cuts extra 
width and weight from the I blade forging 


B Assembled combers ond forgings held to- 
gether in special fixtures ore put into the 
brazing furnace for bonding at 2,000 degrees F. 


shaped for 


in the bose to give the propeller accurate balance 


When specifications have been met, the camber, 
or pull je of the blade, is fitted to the 
to form the completed hollow unit 


One of the last operations in making a blade i 
the pouring of melted lead into the balance cup 


THE GUN is similar in size, weight, and 
appearance to the .50 caliber Browning 
machine gun, and is issued in both the 


water-cooled and the air-cooled types 


AMMUNITION consists of plostic pellets % 
‘of an inch in diameter. Used in place of real 
bullets, they save $180 every minute of operation 


BATTLE NOISES HARDEN GUNNER'S NERVES 


.50 CALIBER Browning machine-gun 
mock-up that shoots plastic bullets and 
trains a student in marksmanship while 
conditioning him to the distracting sounds 
of battle has been developed for ground and 
aerial gunners. As the student manipu- 
lates the gun in a 50-foot indoor range and 
tries to hit moving models of planes, tanks, 
and men, two loudspeakers directly behind 
him blast out the ear-splitting noises of 
combat that jangle a gunner’s nerves. 
Using compressed air for propulsion, the 


CONTROL BOARD. Top 


operate fire, 


hes, left to right, 
| ond battle sound 


sm wos rao COMPRESSOR UNIT 


mock-up, known as the M-9 Trainer, throws 
as many as 300 pellets a minute, Recoil is 
simulated by an electromagnetic device. 
To train a student in daylight tracer- | 
control firing, white pellets are used against | 
a dark backdrop. For night tracer-control 
firing, the range is darkened and the pellets | 
and target models are coated with lumines- 
cent paint. Developed by the Edison Gen- 
eral Electric Appliance Co., Chicago, the | 
trainer is on display at the Chrysler-Army 
Ordnance Show in New York. 


BATTLE SOUNDS are picted up from | 
phonograph and amplified by loudsp 


Play Gall! 


L the thrills of real baseball are 
into this game» which 
played by two or more con 
testants. Flipping a lever, one player 
pitches the ball toward home plat. 
‘An opposing player, by twirling the 
batter, who swings on a pivot, then 
tries to knock the ball out of the park. 
Details on the rules, and on the con- 
struction of the game, can be found 
in the Home and Workshop section 


Stripped Spit 


ND-RUN photo reconnais 
sance over Germany and the 
upied countries is one of the new- 
est uses for the famed Supermarine 
Spitfire. Stripped of its armament 
surplus weight, this fast 
e dashes in and comes bach 

with pictures of Na: 


THIS IS THE LAST WORD IN FIELD UNIFORMS 


POCKETS. Made of a water and 
wind-resistant sateen fabric, the 
new jacket has four large pockets 
ith overlapping lps that keep the 
buttons from becoming snagged 


BOOTS are mode of reversed cowhide. 
Although 10 inches high, with a two- 
buckle flap, they can be donned more 
quickly than old Gl shoes and leggings 


HOOD, The jocket can Be eos 
oa parka by means 

{@ hood that fastens on the shoulder= 

strap buttons ond fits over the hel- 


met to protect ears, chin, and mouth 


DRAWSTRING ot waist holds jacket 


close to body, keeps out cold blasts of 
air. New fastenings hold cuffs snugly 
to wrists, Jacket lining is of poplin 


Can GI Take It? 


Brand-new Army clothing is worn 
to tatters in a proving ground 
where muddy fields, barbed wire, 
and brambles show up the physical 
fitness of our combat dress. 

By JACK O’BRINE 
japhs by WILLIAM W. MORRIS 


FOLLOWING IS THE STORY OF THE UNIQUE TESTS 


UR Army travels on its stomach—also 

on its sides, back, elbows, knees, and 

feet. When a U.S. doughboy goes after the 
enemy, he goes after him in any posture 
that suits his purpose. If crawling’s the 
thing, he crawls; if he must do “land back- 
strokes” to get under barbed-wire entangle- 
ments, he backstrokes; if it takes hiking to 
reach an objective, he hikes. In all, it's a 
supreme test for combat togs, which, from 
skin out, must be superlative to satisfy the 
needs of the world’s hardest-hitting soldier. 
Shooting for that quality in American 


> 


MC STACLES ARE DESIGNED TO — 


THE JACKET undergoes its acid test when a soldier, 
carrying his rifle in the crooks of his orms os he might 
in cctual battle, ond hugging the ground to avoid being 
cought on low-hanging barbed wire, crawls on his belly 
ever nesdle-polnted chipped granite: Other tests inclode 
sliding Into concrete tank traps and down steep revetments 
of sand and slog. The teor ond ripped arm seam shown at 
the left wos the result of only one trip around the course 


fighting apparel, the Quartermaster Board, 
Camp Lee, Va., has hit on one of the most 


curious and effective enterprises of World POCKETS ond but- 
War II, It turns new battle dress to rags Sonne Wubfested 35 
before your eyes on a testing course that has every type of wear and 
all the elements of wear and tear found on tear thot theymayhove 


our far-flung battle fronts, Board techni- to undergo in octual 
cians spot fabric and factory failures as they poy ea pats 
occur, and tabulate them to give a step-by- She boy coon the 
step record of a garment’s deterioration. peta dic! Goliad 
Frays, tears, tear-frays, holes, snags, and Rea cphaialt of aor 
split seams—all go into the chart. Out of it d enemy block- 
come improvements in style, material, and below. Jacket, 
workmanship that give our fighters clothing _fight, is ready to. fall 
built to withstand the rigo opart after four tests 

With permission of the War Department, 
a writer and photographer of Porutar Sci- 
ENCE MONTHLY recently visited Camp Lee's 
unique proving ground. It has been laid out 
by officers who have seen for themselves 
what our soldiers are up against in Europe 
and the Southwest Pacific. It sprawls be- 
neath tall Virginia pines, in a weird obstacle- 
sprouting pattern of mud and muck, barbed 
wire, trenches, walls, revetments, wrecked 
buildings, and tank traps. Zigzagging around 
it and through it is a shoe-test track con- 
taining every kind of terrain that ever 
gnawed at GI shoes 

The scene is bustling with activity. It's 
alive with men in khaki and olive drab who 
carry on this odd war assignment. You see 
them, sometimes shoulder to shoulder, some- 
times in single file, rushing barriers, scaling 
walls, bellying forward over chipped gran- 


APRIL, 1944 


RMY CLOTHES 


SLEEVES get one of their most 
strenuous tests when men crawl 
through @ sandy french on thei 
elbows ond knees. Rips like thot 
en above have led to  rein- 
forced stitching of the seams 


ite, slithering through culverts, climbing slip- 
pery revetments, sliding into concrete tank 
traps. Some of them leap onto the course in 
spanking-new raiment. But soon it loses 
luster in the helter-skelter happenings that 
induce wear at a rate 10 times normal. 

Even as you watch, crotches split, elbows 
burst through, buttons pop off, jagged tears 
appear, small frayed spots on knees become 
large ragged holes. Then you hear the 
tramp, tramp, tramp of soldiers marching 
over the sand, slag, gravel, and corduroy 
sections of the shoe-test course. You see feet 
kicking the life out of GI footgear. Some of 
the shoes were new only a few hours ago. 
Now they're mud-splattered, scuffed, and 
worn. 

Within the shoes, socks also are subjected 
to the hard knocks of the course. And un- 
derneath uniforms, GI underwear of all 
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THE TATTERS ore corefully 
onalyzed by technicians of the 
Quortermaster Board, who make 
© record of all fai 
from fabric or faulty 
workmanship. Experts alto follow 
men around the course, observing 
the degree of wear as garments 
pass from one trial to another 


weaves and shades gets a 
thorough testing. Some uni- 
forms are soaked in synthet- 
ic perspiration (ammonium 
carbonate and water) to 
simulate conditions encoun- 
tered in tropical battle 
grounds. But wearers of 
these take the olfactory 
abuse in stride, 

With each detachment of 
soldiers is a “noncom” looking on intently. 
He jots down all major failures in clothing, 
noting the time of each, and the type of ob- 
stacle that caused it. His notations go back 
to the testing branch to be included in 
charts kept on every article of apparel un- 
dergoing observation. Then experts of the 
Quartermaster Board compile information 
thus obtained, and recommend changes that 
invariably improve combat gear. 

Out of these recommendations has emerged 
the new and durable field dress of our over- 
seas troops. Fabric is stronger, workman- 
ship better, and style more in keeping with 
the exigencies of fighting men. And there 
has arrived that great boon to the doughboy 
—combat boots that put a timely end to his 
cumbersome leggings, fit his feet like soft 
gloves, and possess ruggedness sufficient to 
kick the daylights out of a reeling Axis. 
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CORDUROY 


SHOES GET “‘FOREIGN-SOIL” TEST 


Over a 2,000-foot track that has every type of terrain found in combat zoner, 
including the beachheads of the Pacific (sand) and the lava-covered sections 
of Italy (slog), @ pair of inferior shoes can be quickly tested to death. Other 
track parts test waterproofing ond durcbility under severe flexing (corduroy) 


SAND 


GI BOOT IS A BIG STEP FORWARD FROM EARLY SHOE 


— = - 


1 At the outset of the war, footgear issued to our Successor to the original GI shoo, which texts re- 
soldiers consisted of a rather formal and not-too- “ vealed had insufficient stoying power, was a shoo 
comfortable-looking peir of russet grain-out shoes with a much longer-wearing composition heel and sole 


3 A big step forward come with the introduction The final step was the current combot boot with 
of a reversed cowhide shoe, with composition “* o full leather tongue. Boot reaches 10 inches up 
‘ond a riveted vamp the leg to provide protection te lower part of shin 


sole and heel, reinforcing 


THIRTY TIMES as fast as pre- 
viously used power-drilling 
methods, Boeing’s new “por- 
cupine” die punches 388 rivet- 
ing holes into Flying Fortress 
catwalk parts in a single 
press stroke. Accuracy to 
5/10,000 of an inch speeds as- 
sembly by insuring absolute 
alignment of matching parts. 
‘The die can punch through 
metal over % inch thick. 


A QUICK-ACTING LOCK holds any setting 


on the new Xactor vernier protractor, mak- A TRIGGER RELEASE on a new 
ing it useful for mass gauging as well as clamp offered by the Grand Special 

single measurements of angles and depths. ties Co., Chicago, speeds light ma- 
In measuring angles, the pocket-size in- chining. When released, the clamp 
strument is accurate within one half of one can be instantly re- 
degree. It is made by aa GH WORE Se tha 


the Industrial Engineer 
ing Co,, Chicago. 


same thickness with- 
out any adjustment. 


KITCHEN knife sharpeners with added 
handles and guards are efficient burring 
tools used to smooth edges of newly-cut 
Curtiss-Wright warplane parts. 
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Sees 
war idea 


FLOATING ON ELBOWS in the wings in- gral part of the wing, the elbows do not in- 
stead of on separate pontons, this Claude crease air resistance. They have no struts to 
Dornier-designed seaplane does away with carry away under stress, and they prevent 
the defects of conventional floats. An inte- heavy and sometimes dangerous rocking. 


“'SURFACE-BOMBING” passing 
ships, Rafael Giminez Ruiz, Philip- 
pine inventor, would reverse the 
depth-bombing practice to “drop” 
torpedoes up from submarines. His 
weapon is shaped very much like a 
conventional airplane bomb. The 
nose is loaded with explosive, while 
the tail, which is finned to guide 
the ascending torpedo, contains hy- 
drogen to provide buoyancy. Con- 
tact sets off the charge. The tor- 
pedo would be released far enough 
below the surface to give the sub- 
marine time to get out of range be- 
fore the explosion. Since the sub- 
marine would not have to approach 
the surface to discharge the new 
weapon, danger of discovery would 
be minimized, and the undersea 
craft would have an answer to the 
depth charges of surface vessels. 


EXPLOSIVE 


LAMINATED CONSTRUCTION makes the 
portable shield suggested by Paul H. Davey, 
Kent, Conn., light and effective. Set up on 
its supports, it provides full vision without 
exposure and allows a soldier unhampered 
use of his rifle. 


SOAEESSL EMS 
GLASS METAL SHEETS 2\ 


APERTURE FOR RIFLE 
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IAGO GALDSTON, M., D. 


)HYSICAL pain is a disrupting force that 

must be eliminated as far as possible 
among our fighting men. It is a complex 
phenomenon whose analysis has taxed the 
best brains in medicine. We all know that, 
from an unpleasant sensation, pain may 
become intolerable. When it is intense and 
long continued, it changes the whole person. 
As W. K. Livingston stated in his book 
“Pain Mechanisms,” “It interferes with 
thought processes, it disturbs sleep, impairs 
appetite, undermines morale, and may dis- 
organize the functioning of every part of 
the body.” 

To allay pain, physicians can employ a 
vast variety of techniques and many drugs. 
‘These are fitted as closely as possible to the 
needs of the case. In some instances, a 
doctor is able to remove the cause of the 
pain. This, of course, is the ideal treatment. 
Very frequently, however, it can’t be done. 
‘Then the physician can dull the receiving 
mechanisms of the pain sensations, or he 
can block the pathways (nerve tracts) by 
which the pain stimuli are transmitted, or he 
can so affect the brain, by means of drugs, 
that it does not perceive or register the 
sensation of pain. 


Shown above is @ Syrette, o single-dose hypo- 

ic unit carrying a 1.5-cc. solution of mor- 
ine tortrate. After needle’s hood is removed, 

Std the seal betwoan the peadle.and the fobs t 

punctured, needle is inserted (right), 

tents injected by squeezing oak 
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‘The last-named method is the one most 
commonly employed. The drugs most effec- 
tive in “dulling the brain” against pain are 
morphine and its derivatives. It is in this 
connection that the new synthetic analgesic, 
Demerol, is important. This drug—created 
as a substitute for atropine and morphine— 
was first introduced in 1939. Its develop- 
ment not only adds a valuable agent to our 
analgesics, but promises to relieve us of 
dependence on foreign countries for opiates. 

Precious as are the sulfa drugs and blood 
plasma, Demerol and the other pain-killers 
must rank first with the man in pain. This 
fact, coupled with the difficulties encountered 
in sterilizing needles and syringes in fighting 
areas, has stimulated development of con- 
venient and practical units for quick ad- 
ministration of analgesics. 

One of these units—meeting the strict 
specifications for such equipment—is being 
made in quantity by the Schering Corpora- 
tion, Bloomfield, N. J. It is called the Hypo- 
matic. A “one-shot” automatic injection 
instrument, it is a compact unit 4%{ inches 
long, consisting of a sealed, long-necked 
ampoule containing the solution to be in- 
jected and also an inert gas under ap- 
proximately two atmospheres of pressure. 
Its sterile needle is protected by a remov- 
able glass tube that hugs the collar of the 
needle. Injection is made rapidly and simply, 
the gas expelling the analgesic automatical- 
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Photograph from Porke, Davis ond Company 


D 
Demerol hi 


proved a safer opiate thot is 


sloped os 0 subsiute for morphine, which must be imported, 


@ wide voriety of conditions ranging from osthma to. childbirth 


ly. It may be used with equal facility and 
effectiveness by tank and submarine crews, 
airmen, and other fighters far removed from 
normal medical stations. 

‘Another single-dose hypodermic unit has 
been developed by E. R, Squibb & Sons, 
under War Department encouragement. It 
is called the Syrette, and consists of a col- 
lapsible tube, the neck of which is affixed 
to a hypodermic needle. 

Found on the wartime list of analgesics 
is an old friend—cold—in a thoroughly new 


As in other types of medical 
laboratory work, experimen- 
tol onimals such os rabbits 
and monkeys are often em- 
ployed to test the effecti 
ness of a newly developed 
onesthesia. In testing @ local 
the solution 
a rabbit's 
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guise. Producing analgesia by freezing, 
which employs a spray of ethyl chloride, is 
an old technique. It has long been used to 
desensitize the skin around sore areas, This 
technique has largely been replaced by in- 
filtration—the injection of analgesics such 
as novocain. But another form of freezing 
has been developed and is proving of real 
value. It dates back to 1938, when Dr. 
Temple Fay, of Philadelphia, sought to 
arrest growth of cancer by lowering the 
patient's body temperature. In experiments, 
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subjects were packed in ice. Their body 
temperatures declined. They became drowsy 
and relatively insensible. As a treatment 
for cancer, “body freezing” proved valueless, 
but, as is frequently the case in science, the 
experiment which failed in one respect 
proved fruitful in another. In this instance, 
it was found that freezing relieved intract- 
able pain, Dr, Frederick M. Allen, of New 
York, used it to develop a surgical treatment 
for gangrene of the extremities. He applies 
packed ice to the part after constricting it 
with a tourniquet. Amputation can then be 
made without additional analgesics, and the 
patient suffers no pain and virtually no 
shock, 

‘No less interesting are the new ways in 
which the old and well-established analgesics 
are being used. For instance, there is the 
recent application of spinal analgesia to 
obstetrics to produce painless childbirth. It 
is in the form of the so-called continuous 


caudal analgesia, which is a new and novel 
extension of the technique to deaden the 
lower nerve centers of the spinal cord so 
that they do not transmit any sensation of 
pain. 

Analgesics are being used effectively in 
psychotherapy in Britain and the United 
States. They produce prolonged sleep and 
also a mental state not unlike that seen in 
hypnosis. The prolonged sleep is applied to 
relieve the sufferers of intense emotional 
excitement and anxiety. The hypnotic state 
is utilized for diagnosis. In a condition of 
“half-sleep,” the patient can understand 
and respond to questions. His critical facul- 
ties become such that he is inclined to talk 
freely about things he ordinarily would sup- 
press or would not remember. By means of 
this type of hypnosis, the psychiatrist is 
frequently able to arrive at the crux of the 
patient's difficulties in a shorter time than 
‘would be required in other forms of therapy. 


AUTOMATIC HYPODERMIC MAKES INJECTIONS FOOLPROOF 


FLEXIBLE 
TUBE 


STERILE 
TUBE 


AMPOULE TIP. 


(QReAK OFF HERE) 
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Similar to the Syrette in thot it is @ single-dose 
instrument is the automatic hypadermic town x 
the Hypomatic. After removol of the sterile tube 
that protects the needle (left), the 
plied os shown 
tube thot joins the needle a 


INERT GAS 
‘UNDER 
PRESSURE 
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UAN YUU INTERPRET TRIS PICTURE 2°" 


RUER DESTRUCTION ie the pet bid be en in . 
this air photo of the Focke-Wulf warplane plont ot 
iii ot ofiteFedeviel union ort! Mow to Read 


visit by Flying Fortresses of the Eighth Air Force 


e 
‘© a layman, many an aerial photograph 
of a bombing objective resembles an ama- r 
teur cameraman’s first attempt—and an un- | 
fortunate one at that. Looking at the same 


reconnaissance picture, an Air Intelligence 
expert sees trenches, machine guns, houses, 


factories, railroads, and highways. 
Likewise, after bombers have done their 
work, new photographs often fail to show 
impressive evidence of destruction to the 
layman's eyes, But the art of the trained 


photo interpreter reveals telltale signs of 
war plants knocked out of production, of 
ruined airport runways, and of crippled rail RECONNAISSANCE SHOTS 
centers, 

An amateur can easily learn at least the YIELD TELLTALE CLUES 
ABC's of reading aerial photographs—a fas- 


cinating detective game of making shrewd 
deductions from simple clues. While some TO TRAINED EVES. TRY 
of the methods that professionals use must YOUR OWN SKILL AT IT 


remain strict military secrets, enough can 
be told here to make pictures from the air 


far more intelligible to a novice. —AFTER READING THIS 
Any city, town, or countryside may pro- 

vide landmarks to guide raiders, or may take By 

on military importance in a land campaign. 

Suppose, therefore, we start with a strate- ALDEN P. ARMAGNAC 


gical background of familiar landscape fea- 
tures. Of course they will look strange from 
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the air, because we are accustdmed to see- 
ing them sideways and not from overhead. 
To identify an object, the most important 
aids include its shape, its lightness or dark- 
ness, its shadow, and its size. 

When a long, straight line 
aerial photo, you need not look for locomo- 
tives or cars to arrive at the conclusion that 
it is a railway. If it does have curves, they 
will be gradual, in accordance with stand- 
ard railroading practice. Conversely, a series 
of straight lines joined by sharp curves must 
be a motor highway. Simple, isn’t it? 
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FACTORY SHOPS. ore plainly 
marked by sawtooth roofs. Here 
‘it needed production machinery” 


ation to decide 
shaped swath 
A person experienced 
ill recognize it as a 
ension electric tran! 


It may take more imagini 
what to make of a chevro 
cut through a forest 

in looking at air views 
clearing for a high- 


sion line. Once you are in on the secret, 
simplest geometry points to the tower 
where the wires change direction. Because 


of their way of marching across count! 
with little regard for topography, high- 
tension wires are easily recognized, 


Perhaps you will pu 
of the most e 


e at first over one 
ily identified features of an 
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VOR 


air view—a pattern of black dots neatly ar- 


ranged in rows and columns. It is an or- 
chard, and the dots are the trees. 

Natural features of a landscape readily 
distinguish themselves from the regular pat- 
terns of man-made objects. The wandering 
course of a stream, for example, could hard- 
ly be mistaken for anything else. 

Gradations from white to black, called 
tone or texture, tell a story of their own. 
Roads, which reflect light well, show up in 
light tones—the more heavily traveled, the 
lighter. Plowed fields, too, are good reflec- 
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tors. Meadows look darker because of shad- 
ows cast by the grass, just as plush looks 
darker than satin of the same color. Woods, 
heavily shadowed by trees, appear very dark. 
Cultivated fields range through a variety of 
intermediate tones of gray, from which an 
expert can often determine just what crop 
is being grown! A body of smooth water 
may show up light or dark, according to the 
angle of the sun, whose rays it reflects like 
a mirror instead of scattering them like 
loose soil. 

Face a window or light, and hold an aerial 
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FROM PHOTO TO MAP. Interpretation of detail on an aerial photo: 

al camera shot with o keyed map b« 
h angular turn: 

bombardier ore rail 


above by thi 


A comparison of 


show 
saciel interest to 


te lines 


rail 
js (3), oil tanks toh airport (10). 


The curious oval in the upper left-hand corner (14) is the race track ot the fair grounds 


“photo with its shadows toward you. This 


correct way of viewing it prevents hills from 
being mistaken for hollows, and craters for 
mounds, Besides giving an illusion of relief, 
shadows also indicate shape and size. An 
oblong object, half bright and half dark, 
turns out to be a house with slanting roofs; 
one roof slope faces the sun while the other 
is in shadow. If you know the time of day 
when a picture was taken, the height of a 
building may be compared with its length 
and width by noting the length of its shad- 
ow on the ground. 

In scaling the size of objects, comparisons 
help. A truck on a road gives an idea of the 
road's width; and the size of a warehouse 
may be estimated with respect to a dwelling. 

Supplementing each other as they do, 
these clues lead to further deductions. A 
likely place to look for a bridge is a narrow 
part of a river. A picture shows a well-trav- 
eled highway leading to such a point. Closer 
examination reveals the bridge itself—which 
looks lighter than the water, and further 
reveals itself by its size, shape, and shadow 
on the stream. In the art of aerial photo 
interpretation, as in chemistry and many 
other fields, a skilled analyst has a pret” 
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good idea of what he is going to find before 
he finds it. 

‘Superimposed upon ordinary terrain, mil- 
itary works reveal themselves to the eye of 
the flying camera. Trenches, reappearing in 
the present war, stand out by virtue of their 
zigzag pattern, or that of the earth dug out 
to make them, “Foxholes” can usually be 
picked out by their sharp outlines and deep 
shadows. Wire entanglements show up as 
broad lines or ribbons—accentuated, if new- 
ly laid, by the tracks of working’ parties. 
Similar tracks betray frequently visited 
machine-gun positions. Grass trampled by 
soldiers may be clearly distinguished from 
other growth. Any disturbance of nature's 
patterns is a sure sign of human activity. 
Neither telephone posts, their shadows, nor 
wires can usually be seen in reconnaissance 
photos—but the earth removed to sink the 
poles, and the trails left by construction 
crews, make a series of small, regularly 
spaced dots connected by a thin line, As 
mighi be expected, a photo interpreter with 
tactical training benefits by knowledge of 
how he would dispose his own troops, guns, 
and headquarters in a similar situation. 

Permanent tar- (Continued on page 199) 
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AA 7 RUBBER COVERED 
—— LEGS ee 
- ee ae 


ese EYEGLASS 


— q 
WGE) = i“ SELF-CLEANING eyeglasses 
at VE invented by Isidor Green- 
er field, Brooklyn, N. ¥., may 
solve the familiar problem 
of constantly fogging lenses. 
d | Twin windshield-wiperlike blades move 


across both surfaces of the lenses like 

the hand of a clock when a knob is 
ag rotated in a slotted support around 
the spectacle-frame rim. Industrial 
usefulness is possible for the incon- 
spicuous wiper, which is easily at- 
tached to, or removed from, the lens rim. 


GLOWING SEATS and carpets to guide 
entering moviegoers to empty seats are 
the suggestion of James H. Owens, Cam- 
den, N. J. Sit down and you automatically 
black out your seat, giving fair warning 
that it is occupied. Source of the glow 
would be fluorescent dyes activated by in- 
visible ultraviolet rays blanketing the 
theater. As pointed out by Owens, steady 
patrons would gradually acquire a healthy 
ultraviolet sun tan, in addition to their 
entertainment. 


IMITATION STEAM made by puff- 
ing a cloud of powder from a 
reservoir by compressed air sup- 
plements the “invisible” note of 
the air whistles used on Diesel 
boats and helps distinguish which 
ship is signaling, in the latest idea 
proposed by John Hays Ham- 
mond, Jr., noted inventor. 


APRIL, 1944 127 


THIS. IS THE ENEMY’S DE 
a 


Sown by millions to slow our 
advancing troops, they must be 
removed by experts who know 
all of their fiendish tricks. 


By HAL BORLAND 


Photographs by WILLIAM W. MORRIS 


HE dragon's t 


ons man 
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‘Africa, on the b 


to Hitler's Inner 
with them, It is estimate 


aters, such as Italy, as 
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Testifying to the wide use the Germons 
this gigontic dump 
lied troops when they 


ADLIEST 


ko of lond mines is 
nga captured by Al- 


of Teller, Hleeing Novis out of Sicily 


chased the fleein 


DEFENSIVE WEAPON: 


OW AXIS LAND MINES WORK 


lied A by 
an explosi 


atically when 


approaches it 
ort, and ea 
as a snipe 
nmandi 


as much about land 
» make and install 


o principal types of land 
to destroy yehi- 
kill men. 


passing 


Antipersonnel mines may 


tank or 
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[ THESE ARE THE T 


PusH 
IGNITER—_, 


e \ 
DETONATOR PRIMER” SAFETY CAM 


GERMAN TELLERMINE I. Above, o se: 

tional diagram of the mine (top), wh 

has been partially cut away to show construc 

ie jis model has been designed so thet pres- 

sure anywhere on the top will cause it to explode 
KNIFE BLADE 

ITALIAN road mine is simple WHEN COVER 


‘as @ mousetrap. It consists of 
2 metal box four feet long ond FIRING PIN REI 
eight inches square, with loose 


striker, causes TNT to explode 


FRENCH “waffle 
thout loos 


i of two pounds 
of i on button of 
Yop center. Jop (right) is convos 
cose carrying 1/2 pounds of picric ocid, and fitted 
with four magnets ond delayed fuse. Japs slop 
there bombs on the sides of tonks os they go post 
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ANK-KILLERS 


ing until po: 
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be hidden in the ground, among trees, in 
buildings, or in any kind of booby-trap 
setup. They may be set off by pressure or by 
trip wires, and some varieties leap from the 
ground and explode at waist height. 

All land mines have two basic parts, the 
explosive charge and one or ‘more firing 
devices or detonators. Antitank mines do 
their damage by explosive force alone; anti- 
personnel mines huri projectiles, like mortar 
shells or shrapnel. In both categories, those 
developed by the Germans are the most 
fiendish and complex. 

The German Tellermine, an antitank 
charge, is typical. It looks like an over- 
grown discus, 16 inches in diameter and four 
inches thick, and contains 11 pounds of TNT, 
which is set off by pressure on the top of 
the mine. Its blast can blow a jeep to bits, 
tear off a tank tread, or rip open a tank’s 
belly and kill or maim everyone inside. 
There are two types of Tellers, No. 1, the 
older, is exploded by pressure anywhere on 
its top plate; a tank can nudge it and escape 
with minor damage. No. 2 has a smaller 
pressure plate which inst a knockout for 
any vehicle which sets it off. No. 2 also has 
a fluted top which holds drifting sand and 
makes it easier to camouflage. 

‘The Teller's pressure detonator, a screw- 
in device with a firing arm held under 
tension by a shear pin, can be removed with 
relative ease by a mine expert. But this 
mine has two auxiliary detonators, on the 
side and in the bottom, equipped with trip 
wires usually set to entangle anyone who 
disturbs it. And, as a final touch of deviltry, 
‘Tellermines are sometimes “pancaked" in a 
hole with a maze of trip wires tying them 
together, 

Compared with the Tellermine, the Italian 
road mine, which the Germans sometimes 
use, is as simple as a mousetrap. Basically, 
it is a metal box four feet long and eight 
inches square, with a loose cover set on 
springs. In a compartment at each end is 
a four-pound charge of TNT. Between these 
charges is a percussion cap and a spring- 
driven striker arm held under tension by a 
cord. On the loose lid is a knife blade which 
cuts the tension cord when the lid is pressed 
down. There are no auxiliary detonators. 

‘The Japs use a road mine which looks like 
a small edition of Tellermine No. 1 and con- 
tains two pounds of picric acid set off by 
a pressure detonator. These Jap mines are 
also pancaked to make a particularly 
dangerous trap for man or vehicle. 

The pressure detonators on these Axis 
antitank mines, except the Italian, are of 
two fundamental types: shear-pin and ball- 
bearing. In the shear-pin type, a firing arm 
is held under tension above a percussion cap 
by a pin of soft metal, which breaks when 
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additional pressure is applied. In the ball- 
bearing type, the striker arm is held up by 
ball bearings which, under pressure, are 
forced into recesses and release the firing 
pin. Both types of detonator have a safety 
device, usually a hole through the firing arm 
where a pin can be inserted to prevent its 
release. With this pin in place, the detonator 
usually can be unscrewed and removed 
“safely.” (The word is the Engineers’; to 
the layman it may seem something of an 
overstatement.) Even with the pressure 
detonator out, there may be auxiliary firing 
devices of the unpredictable kind used in 
antipersonnel mines. 

Of all the antipersonnel mines in the Axis 
armory, the German S mine is the trickiest. 
This is the jumping mine, the one which 
hops out of the ground and explodes at belly 
height. It is really a bomb, a pound of TNT 
surrounded by half-inch steel balls in a 
thin metal case. This bomb fits into an 
open can which acts like a small mortar; 
when the firing device is actuated, a light 
powder charge under the bomb element 
boosts it into the air, where a delayed-action 
fuse explodes it like a shrapnel burst. 

The S mine takes either a sensitive pres- 
sure detonator with three wire prongs or a 
tension detonator fitted with a trip wire. 
Both types work on either the shear-pin or 
the ball-bearing principle, and either can be 
used as an auxiliary in the Tellermine. 
S mines are nearly always scattered through 
fields of Tellermines, to make the “delous- 
ing” job doubly hazardous. If there is a 
more terrible type of mine, our men have 
not yet faced it. The S mine will kill men 
100 yards away; yet there is a safety area, 
a circle about six yards wide centering on 
the mine itself. A man who knows he has 
tripped one off has a fair chance to escape 
by taking one or two steps away from it 
and falling flat. And some experts say that 
if a man feels the pressure prongs under 
his foot he can force the mine to explode 
in the ground by standing on it. That's 
something like smashing the head of a 
rattlesnake by leaping on it with bare feet. 
But men have done it and lived. 

‘The Italians developed a picket mine, 
really a bomb, for field use. It is simply a 
cylinder of TNT wound with brittle wire, 
fitted with a trip-cord firing device, and 
fastened to a stake. When set off, it hurls 
wire fragments in all directions and inflicts 
horrible wounds. 

‘These weapons are used in any number 
of combinations, particularly in defensive 
tactics. The Germans, for instance, have 
planted as many as 5,000 Tellermines in a 
coastal area a quarter of a mile wide and 
less than half a mile long, and along with 
then 1,000 leaping (Continued on paye 200) 
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laid down by the Germans. When the Allies marched into Italy, however, 
they found the wily Nozis had changed their tactics and had laid down con- 
crete-plastic mines that could be detected only by prodding the earth with 
bayonets or rods. These new mines have concrete bases and sides, and plastic 
covers, 40 that the full force of the explosion is directed straight upward 
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Packing a lusty wallop, this Nazi 75-mm. kickless gun con be 
dropped by parachute to support advancing infantry. The butt 
consists of an open tube through which gases can escape to neu- 
tralize the backward thrust of the exploding powder charge 
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rmament captured by the 

Allies reveals that the Nazis are now 
using a kickless 75-mm, gun that can be 
dropped by parachute and quickly brought 
into position in support of advancing in- 
fantry. In place of the heavy spring 
mechanisms or hydraulic cylinders usually 
employed to cushion recoil in guns of this 


Operated by a handle atop the block, the breech 


slides_horizontally to permit insertion of the 
shell. Diagram below shows how gun simultaneous- 
ly fires two projectiles in opposite directions 
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size, this new weapon has a 
butt consisting of an open tube 
through which gases can es- 
cape to neutralize the back- 
ward push of the exploding 
powder charge. Another novel 
feature of the gun is that the 
cartridge case of the shell it 
throws is made of paper in- 
stead of metal. When the gun 
is fired, this paper case is 
driven out through the open 
butt—called a Venturi tube—in 
the van of the escaping gases. 
It is this simultaneous firing 
of two projectiles in opposite 
directions that solves the prob 
lem of recoil. 

Believed to have been inspired by a similar 
Russian weapon, the Nazi gun weighs 22514 
pounds, is 45 inches high, and has a six- 
caliber bore. It is capable of a 42-degree 
elevation and a 20-degree depression. The 
Russian recoilless gun, used for the first 
time in the Russo-Finnish war of 1939, is a 
40-mm. weapon weighing 425 pounds and 
firing a projectile of about 21% pounds. It is 
smaller than the German gun, standing only 
20 inches high, 


The Nati recoilless gun is patterned after the 
Davis cerial gun pioneered by the U. S. in the 
first World War. Dummy load was fired out back 
end of the gun to neutralize the recoil from tho 
shell. Lewis machine gun helped to get the aim 


TWO CABINS keep 
waves and weather 
from the occupants of 
anew unsinkable life- 
boat that embodies in 
its design the experi- 
ences of many surviv- 
ors of U-boat sink- 
ings. The first of its 
kind to be built, the 
boat was recently 
launched at Delanco, 
N. J. The 24-foot craft 
weighs 5,000 pounds, 
holds 25 persons, and 
can be driven by mo- 
tor or sail. The hull can 
‘be completely inclosed. 


FOUR TIMES as powerful as a conventional 
incandescent searchlight of the same size, a 
new-type General Electric mercury lamp 
shoots out a 7,500,000-candlepower blue- 


green beam. Compressed air under 25 
pounds pressure is needed to dissipate the 
great amount of heat created by the tiny, 
match-shaped, 900-watt mercury arc that 
produces the light. Safety switches prevent 
operation with insufficient cooling air. 
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COOL LIGHT “piped” into the interiors of 
shells through a Du Pont “Lucite” resin rod 
makes possible safe inspection with this 
portable lamp used in Canadian shell- 
filling plants. The rod conducts much of 
the light but little of the heat from the 
low-voltage bulb in the special, nonsparking 
metal handle, providing shadowless illumi- 
nation. A flexible rubber strip extending 
from the ceiling swings the lamp out of the 
way when it is not in use. 


SAWED-OFF version of our 
deadly 105-mm. field-artil- 
lery howitzer is the new 
M-3 howitzer pictured at 
the left. Comparison with 
the larger weapon (P.S.M., 
Nov. '42, p. 54) shows it 
to have a shortened barrel, 
compact recoil mechanism, 
and low-slung carriage. 
‘These combine to give it the 
mobility and low silhouette 
that would make it easy to 
man-handle in the field. 
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UR driving habits are in for a 
healthy change. The Army is 
shaping them to meet the urgent 
needs of a force on wheels that can 
be depended upon to get troops and 
equipment to the right place at the 
right time. Good driving is a must 
for soldiers, and the Army has called 
on our civilian front to produce more 
driver material. We must learn to 
drive the Army way. 

The Army's new program—the 
first intensive colla’:cration between 
civilians and the armed forces to 
make better drivers—is* primarily 
for high-school and college students. 
But it challenges all who drive motor 
vehicles. It aims to teach prospective 
soldiers what they have to know to 
man military transport, and to that 
end Army driving instructors send 
jeeps over cross-country courses as 
civilian engers hang on and 
strive to learn how it's done. 
Instructors test the reaction of 
civilian drivers to see how long it 
takes them to step on the brake 
when a red light suddenly flashes, 
and their ability to make smooth, 
coordinated movements is measured 
by the way they manipulate special 
apparatus. Originating in the office 
of the Quartermaster General in 
Washington, the program got under 
way last fall when 115 civilians from 
states attended courses at Camp 
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After @ ride with soldiers at the wheel, civilions took these jeeps over a winding, bumpy training course. 
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Lee, Va., and Fort Francis E. War- 
ren, Wyo. They were put through 
the’ works for three days, driving 
jeeps, trucks, and half-tracks over 
all kinds of terrain, making emer- 
gency repairs, learning map-reading 
and camouflage, and taking notes 
at lectures covering all other phases 
of military driving. 

These civilians returned to their 
home states with knowledge that 
they passed on to educators and 
motor associations. Today hundreds 
of high schools throughout the coun- 
try have added courses in Army 
driving to their curriculums. Among 
the subjects stressed are the im- 
portance of motor vehicles in Amer- 
ica at war; how mechanisms work 
and what the controls do; how 
physical and mental factors affect 
driving; and how to drive in black- 
outs, dim-outs, and convoys. The 
responsibilities of civilian and mili- 
tary drivers are emphasized. 

Instructors are selected from 
among teachers. Those who wish to 
receive special training in the war- 
time phases of driving find scores of 
safety centers and motor associa- 
tions eager to help them. These 
groups are co-operating closely with 
the Quartermaster Corps, which sup- 
plies instruction manuals containing 
the latest preinduction training in- 
formation.—JACK O'BRINE. 


How Good a Driver Are You? 


These Army preinduction questions may 
stump beginners, but not experienced drivers 


], 1f_an approaching driver doesn’t dim 
+ his lights, need you dim yours? (A) Yes. 
(B) No. 
2, Most auto skids are the result of (A) 
4+ fate, (B) too much ice, (C) overinflated 
tires, (D) driving too fast for road condition, 
3, Driving down a long hill, the cluteh may 
be disengaged if the shift lever is in 
high. (A) True. (B) False, 
4, Can you slow down as quickly from 60 
+ to 50 m.p-h. as from 40 to 30? (A) Yes. 
(B) No. 
5, Who has the right of way at an inter- 
+ section with no light or officer when a 
pedestrian is crossing? (A) You. (B) ‘The 
pedestrian. (C) You, if you sound your horn, 
6, Going downhill, it’s permissible to (A) 
+ disengage clutch, (B) put car in neutral, 
(C)use high gear, (D) turn off ignition. 
7,, The hand signal for slowing is the same 
+ as for stopping. (A) True, (B) False, 


8, Overinflation of tires increases traction. 
+ (A) True. (B) False. 
g, 4 driver might invite a rear collision by 
+ stopping too fast. (A) True. (B) Fal 
10, When, siding on a slippery road, you 

. should (A) use your emergency brake, 
(B) depress your clutch, (C) steer in the 
direction the rear end is’ going. 
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THESE HARD-WORKING PARTS TAKE A BEATING EVERY TIME YOU 


By RALPH ROGERS 


‘VERY time you drive for one hour at 40 
m.p.h. in an eight-cylinder car the 16 
valves open and close 840,000 times. Your 
exhaust valves are exposed momentarily to 
temperatures as high as 3,800 deg. F. and 
operate normally at cherry-red heat. 
And yet, a dripping faucet, which is also 
a valve, is apt to get attention more quickly 
—for you can see the faucet dripping. 
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Waste because of pitted valve faces or 
faulty operation is just as pernicious, but 
frequently it is not apparent to the automo- 
bile owner until his motor begins to run 
erratically. Serious trouble can often be 
nipped in the bud, and fuel can be saved, by 
having your engine “stethoscoped” twice a 
year by a competent repairman whose shop 
is equipped with a motor analyzer. If at- 
tention should be required then, fewer re- 
placement parts will be necessary if you 
are warned in time. 

You can make a quick check 
yourself by hand-cranking your en- 
gine. Valves that seat fully will 
hold the fuel charge and cause the 
crank to bounce back or rock as 
the engine is turned over. If resist- 
ance is lacking on the compression 
stroke, there is a leak—it can be 
heard usually as a hiss, and unless 
this hiss is in the breather, which 
indicates a leak past the piston and 
rings, it will mean a faulty valve. 

Test with the hand crank on the 
compression stroke of every cylin- 
der, and if any valves leak, they 
should be inspected. Punch holes 
in a piece of cardboard to accom- 
modate the valves as they are re- 
moved, numbering the holes so the 
valves can all be returned to their 
original openings. 

Clean off all carbon and burned 
oil and examine each valve care- 
fully. Look for pitting and uneven 
wear on the valve faces, check the 
stems and their fit in the valve 
guides, and test the valve springs. 

Excessive wear in either the 
valve stem or guide will make it 
impossible to obtain a tight seat by 
grinding unless a new guide is 
provided. In a very bad case, both 
the valve and guide may have to 
be replaced. Too much clearance 
in an intake guide admits air and 
oil into the combustion chamber 
and results in upset carburetion, 
increased oil consumption, and 
heavy carbon deposits. Sloppy ex- 
haust-guide clearance causes mis- 
alignment and bad valve seating 
with rapid wear on both the valve 
and seat. In the absence of the 
manufacturer’s specifications, 
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which should be followed exactly if 
available, replace any guide or valve 
that produces sidewise movement be- 
yond that which is barely perceptible. 

Valve springs should be tested for 
uniform length and correct tension. 
If available, a regular valve-spring 
tester should be used, but fairly ac- 
curate results can be had by standing 
the springs on a level surface and 
holding a straightedge across the tops 
to determine irregularity in height. 
‘Unequal or cocked valve springs will 
undo in the assembled job all the good 
work that has been put into it. Valve- 
spring tension that is too weak allows 
a valve to flutter, while tension that 
is too strong causes what is known as 
“stretched” valves. 

Inlet valves, admitting gas instead 
of providing an exit for hot flame, do 
not pit as badly as exhaust valves and 
rarely need grinding. A valve that 
leaks compression can usually be 
ground successfully if it is not burned 
or warped and if there are no ridges 
or shoulders on its seat. Burned or 
warped valves should be refaced with 
a refacing machine, and ridged seats 
require reseating with a reseating 
reamer. 

Grinding is done by smearing the 
face of the valve with a grinding paste 
or compound and turning the valve 
back and forth in its seat until the 
roughness is worn down. This can be 
accomplished with the aid of a valve 
grinder—a tool similar to a hand drill, 
but provided with prongs that fit into 
the slotted top of a valve or with a 
suction cup that grips a valve with a 
smooth top surface. Grinding may 
also be done by hand, that is, by turn- 
ing the valve stem. 

‘When grinding, turn the valve back 
and forth until both valve and seat 
show a bright ring about 1/32” wide 
all the way around. Clean the valve 
and seat occasionally when using the 
hand method to see how the grinding 
is progressing. It is generally help- 
ful as a guide after the pits have dis- 
appeared to clean the valve and seat 
and to place about eight equally spaced 
marks with a soft-lead pencil on the 
valve seat. A quarter turn of the valve 
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should then rub each pencil mark, If any 
marks are untouched, continue grinding. 

Be sure to remove all traces of abrasive 
matter from the valve chamber and ports 
when the grinding has been completed. 
‘Then oil the valve stems and reassemble 
each valve in its own opening. 

Some cars have insert rings as seats for 
exhaust valves, They seldom have 
to be replaced unless they become 
loose or are rendered useless by 
some abnormal engine operation. 
Loose rings are easy to remove, 
and others may be cut away with 
a drill and chisel. Use a bit with a 
diameter smaller than the width 
of the insert ring and drill a hole 
‘at two opposite sides, being sure 
not to drill all the way through 
as this may damage the recess. 
‘The undrilled portion can be cut 
with a chisel so that the ring can 
be removed in two pieces. A new 
insert ring should be packed in 
dry ice for at least 15 minutes 
before installation so that it will 
contract enough to be pressed 
into the recess. If a recess has 
been worn, an oversize insert can 
be obtained. 

After reassembly, adjust the 
tappet clearances according to 
the manufacturer's specifications, 
which may be stamped on the 
valve cover plates. Unless di- 
rected otherwise by these instruc- 
tions, warm the engine for about 
20 minutes to attain normal op- 
erating temperature. Since ex- 
haust-valve clearance is usually 
greater than intake, you can avoid 
confusion by adjusting all of one 
kind first and then the other. 

Ford and Mercury adjustments 
can be made only by grinding the 
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valve stem. To do this, drop each valve into 
its opening before assembling the guides and 
springs, and rest the tappets on the heels 
of the cams on the camshaft. Slip a feeler 
gauge between a stem and tappet and, if 
there is insufficient clearance, remove the 
valve and grind the end of the stem carefully 
until the desired clearance is obtained. 


Use a valve-spring lifter to compress the spring when removing 
@ spring retail 
the ret 
1 gauge measures the clearance between the tappet and 
valve stem. The wrenches fit the lock nut and adjustment nuts 
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By MARTIN BUNN 


US WILSON tore three coupons out of the A 
book handed to him by a worried-looking 
young fellow behind the wheel of an apparently 
well-kept sedan that had paused at the Model 
Garage gas pump. 
“Well, Al,” he said, “you report at your induc- 
tion center pretty soon now, don't you? Keep 
that old chin up, boy.” 

Al Day nodded soberly. “Thursday morn- 
ing,” he replied. “But going into the Army 
isn’t what's bothering me. Take a look at 
my oil, will you, Mr. Wilson? For a week 
this car has been using pretty nearly as 
much oil as gas. That's what's got me down.” 

“You're nearly a quart low,” Gus report- 
ed, and up-ended an oil container over the 
filler pipe. “Going to lay your bus up while 
you're away?” he asked. 

“No,” Al told him, “I'm going to sell it to 
a friend of mine on Wednesday—that's day 
after tomorrow. The fact is, I need the 
money. I'm going to be engaged to a mighty 
cute girl before I leave, and I'm to give her 


is headlights revealed Al waiting for him 
beside the road. He stopped and Al got in 


an engagement ring at a party at her house 
Wednesday night. It’s her birthday.” 

“Congratulations,” Gus said, and extend- 
ed his hand. 

“I've paid a deposit on the ring,” Al went 
on, “and I figured to pay the balance with 
the money I'd get for this car. Now I'm 
behind the eight ball. The guy who is sup- 
posed to buy the car thinks it’s in first-class 
condition, like it was a week ago. Why, I've 
even just had the tires recapped. It wouldn't 
be square of me not to tell him something's 
happened to make it eat up oil. And when I 
tell him, he'll call off the deal. What can T 
do, Mr. Wilson?” 

‘hat’s easy,” Gus reassured him, “It 
can’t be anything serious. Have you no- 
ticed any oil on your garage floor recently ?” 

“No, sir, not a drop,” Al said. “I've looked 
every morning, and I've checked everything 
else I can think of, too. How about you look- 
ing it over, Mr, Wilson? But I'll have to 
have it back by evening. My girl lives in 
Brownsville, 10 miles out in the country, 
and I'm seeing her every night until I leave.” 

“I've promised a job for tonight,” Gus 
told him, “and I have my hands full tomor- 
row, too, But suppose you bring your bus 
back here in the morning and let Stan look 
it over—Stan’s just a grease monkey, but 
he’s learning fast. I'll give him a hand if I 
can, and if he can’t find the trouble, why 
you bring it back after your date tomorrow 
night, and I'll tackle it myself.” 


‘HE next day when Al drove in, Gus 

checked the oil again, and shook his head. 
“You've lost another quart somehow,” he 
said, “How about your oil-pressure gauge?” 

“That's how I first found out that some- 
thing was haywire,” Al explained. “One day 
the gauge didn’t show any pressure at all, 
and a check showed there was hardly any 
oil left in the crankcase. Since then I've 
watched the gauge. It’s been all right, but 
T've had to put in a quart of oil every day 
that I've driven more than a few blocks.” 

“How about the days you didn’t drive 
more than a few blocks?” Gus demanded. 

“Those days it didn’t use any oil,” Al said. 
He hesitated for a moment. “Here's some- 
thing that sounds screwy, Mr. Wilson: the 
bus uses twice as much oil when I drive out 
to my girl's house than it does when I drive 
down to the city and back, but the distance 
is just about the same. The only difference 
is that Peggy—that’s my girl—lives on the 
twistiest old road in the State, and the high- 
way to the city is nearly straight. But that 
doesn’t add up to anything, does it?” 

Gus laughed. “Not likely,” he said. 

‘He turned to Al's car as the youth left. 
After making sure there were no telltale 
oil spots beneath the motor, Gus examined 
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the oil pump on the side of the engine and 
found it to be in good condition with all con- 
nections tight. Then he called Stan Hicks, 
the Model Garage’s current grease monkey, 
told him what he had learned from Al, and 
instructed him to make a thorough check. 

Stan went over the cap screws securing 
the lower part of the crankcase. He saw 
that they were a trifle loose and that there 
were indications that a little oil had seeped 
out around them 

“That's the stuff,” he told himself. “First 
thing I look at turns out to be it” 

He tightened the cap screws, but remem- 
bered Gus's orders and continued his exami- 
nation. Then he made sure that the valve- 
cover plate fitted snugly, and that the tim- 
ing-gear housing was tight. Starting up the 
engine, he ran it at varying speeds while he 
listened, but it purred smoothly without 
knocks that would have indicated a mis- 
aligned connecting rod, worn or loose bear- 
ings, or loose tappets from which oil might 
leak. He got out of the car and eyed the ex- 
haust pipe, but no blue smoke, sure sign of 
excessive oil consumption, came from it. An 
inspection of the spark plugs showed that 
they weren't sooty. He put in a quart of 
oil and looked up Gus. 

“It was the first thing I looked at, Mr. 
Wilson,” Stan reported. “But just to make 
sure, I made a thorough check. The only 
place oil was leaking was at the cap screws 
holding the bottom part of the crankcase. 
‘They are all right now, and the rest of the 
oil system is as tight as a drum.” 

Gus lighted his pipe. “I don't see how a 
quart of oil a day could have dripped out at 
the cap screws,” he said, “but I suppose 
that’s as likely an explanation as any.” 


‘US was out when Al came for his car, 

and there was no word from the youth 
all day, but at 10 o'clock that evening, just 
as Gus was ready to go home, the office 
phone rang. Al was on the wire, and his 
voice echoed despondency. 

“I'm in an awful spot, Mr. Wilson,” he 
said. “I just checked my oil, and the crank- 
case is practically dry! I'm at my girl's 
house, and the Brownsville garage is shut 
for the night. I've got a date at ten tomor- 
row morning with the guy who's going to 
buy my car. What had I better do?” 

“Keep your shirt on and don’t try to drive 
without any oil,” Gus told him. “I'll bring 
some oil out to you... Oh, that’s all right, 
I never get tired. You'll be waiting for me 
at the edge of town? 0. K.” 

Gus hung up, put a can of oil in his road- 
ster, and started. It was raining hard. A 
couple of miles out of town he turned off 
the highway onto the country road—and re- 
membered what Al had said about it being 
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the twistiest road in the State. But Gus took 


the turns at an even pace, and within 20 
minutes his headlights revealed Al waiting 
for him beside the road. Gus stopped and 
Al jumped in. 

“Say, Mr. Wilson,” he cautioned, “if Peg- 
gy's father comes out, don’t say anything 
about my having to sell the car to buy that 
ring. He's awfully old-fashioned . . . but 
here we are now.” 

‘Al's car was parked under a street light, 
its front wheels turned sharply into the 
curb to hold it on the steep grade. A pretty 
girl in a raincoat got out of the sedan and 
came toward them when Gus stopped his 
roadster behind it. 

“This is Peggy Milden, Mr. Wilson,” Al 
said, 

Peggy smiled mournfully. “Oh, Mr. Wil- 

he pleaded, “please get Al's car fixed 
so he can sell it in the morning. 

‘The import of her entreaty was not lost 
on Gus. “Don't worry,” he said. “It will be 
sold, all right. That's a promise. 

He got his can of oil and began to empty 
it into the sedan's crankcase. “Why the 
deuce,” he asked himself, “did I say that? 
I don’t know what's the matter with this 
bus, and the chances are I'll have to buy it 
myself to make good." Gus is soft-hearted, 
especially where youngsters are concerned. 

When he had filled the crankcase, he 
turned to Al. “That'll get you to the ga- 

|. “I'm going home to bed. 

the shop key. Drive your car in and 

leave the key at the diner across the road. 
Till get at your job the first thing in the 


He smiled at Peggy ‘ 
and got into his roadster. at aig te pte a 
“Tt be all right,” he quart” he told Al 
said. 

Al Day was waiting in 
front of the Model Ga- 
rage when Gus arrived 
the next morning. In the 
shop they found Stan 
scowling at Al's car. 

“What's happened to 
this jalopy since I fixed 
‘it?’ Stan demanded. 
“Look how it's leaked all 
over the floor. 

Gus stared at the pool 
of oil, noticing that the 
front wheels of the car 
were cut sharply to one 
side, just as Al had left 
them. Without a word, he 
hurried into his work 
clothes, told Stan to back 
the car away from the 
oil, and crawled und 
the machine. 
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“Cut the wheels—sharp," he directed after 
a few seconds. “That's O. K.” He wriggled 
out from beneath, and instructed Stan to 
run the car up on the greasing rack. 

“I'm losing my grip,” Gus told Al. “You 
gave me a clue when you said your car lost 
more oil on a twisty road than on a straight 
one, but I was too dumb to get it. The new 
recaps on your front tires helped to fool 
me, too. The wheels are out of line, but you 
hadn’t driven enough on the recaps to make 
excessive wear show up. 

“But, anyway, I've found the trouble now, 
and it won't take more than half an hour 
to fix it. Somehow you bent the tie rod. The 
rod kept rubbing against the front of the 
oil pan until at last it rubbed a little hole 
in it, and then the oil dripped out.” 

Al looked doubtful. “Why didn’t the oil 
drip out when the car was standing in my 
garage?” he asked. 

“For the same reason that your car wast- 
ed more oil on a twisty road,” Gus said. 
“When the wheels were straight, the rod 
was over the hole, so no oil could be lost. 
But as soon as the wheels were turned either 
way, the rod moved from the hole and the 
oil ran out . . . Well, I'll straighten the tie 
rod and see that the wheels run true again. 
‘Then T'll solder a thick piece of shim over 
the hole, and you can sell the car to your 
friend with a clear conscience. You can buy 
Peggy that ring, and you won't have any- 
thing to worry about except the war—and I 
know that doesn’t bother you.” 

“Gee,” said Al, “I knew you'd be able to 
fix it, Mr. Wilson. Thanks a million. 
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HOME AND WORKSHOP | 


All the plays of real baseball are possible in this colorful table game, which can 


be built from scrap stock, short pieces of plywood, and a few ends of dowels 


LAY BALL 


A TABLE GAME WITH THE THRILLS 
OF BIG LEAGUE BASEBALL 


By Carl W. Bertsch 


wy ATTER UP!" As “Home Run” Joe 

steps up to the plate, his head cocked 

toward the pitcher’s box, he takes a 
few tentative swings with his bat. “Strike 
Out” Kelly, facing him from the mound, 
winds up slowly. Then comes the call, “Play 
Ball!” Kelly lets go his delivery, and Joe 
takes a healthy cut at the horsehide. The 
game is on! 

Just as in a Big League game, anything 
is possible, For this is a scientifically de- 
signed game board with all the plays of a 
real baseball game and with all the thrills. 
There is only one difference: the batter is 
allowed to swing at every offer, and if he 
fails to connect, the pitch is counted as a 
ball or a strike depending upon the pocket 
it lands in at or behind the plate. 

Scoring is done as in regulation league 


INA 
DA 
Ve PLYWOOD sorroM 


baseball, with three strikes or four balls al- 
lowed for each batter, and with three outs 
for each side constituting an inning. As in 
baseball also, nine innings make a game, 
unless there is a tle score at the end of the 
ninth, in which case extra innings are played 
until one team wins. An ingenious scoring 
board behind center field registers the balls 
and strikes on each batter, the outs on the 
team at bat, the number of runners on base, 
and the runs scored in each inning. 

‘A novel feature of the game is the pitch- 
ing device. The ball is placed in the curved 
trough at the side of the pitcher, and one of 
the players swings the movable arm by ma- 
nipulating the lever. His opponent controls 
the bat by twirling a dowel that rises out 
of the back of the batter, who is swung on 
a fixed pivot in the batter's box. There is 
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SECTION THROUGH CENTER 


RULES 


The boll is in play when the pitching lever is touched. 
STRIKES, BALLS, AND FOULS: Scored os marked on the pockets. 
BALK: Botter goes to first, but runners advance only if forced. 


HITS: Single 
bos 


double, or triple accordin; 


advance one base unless otherwise directed. Over the fence in 


foir territory on either a fly or a bounce is a home run. 


RUNS: Man on second scores on o 


gle by o right-handed batter 


to pocket A, or by a left-handed batter to B. Man on third scores 


on any single, when forced in by filled bases, or on a sacrifice fly 


to one of the 
the third out. 


ut" pockets at the center-field fence unless it is 


All runners advance one bas 


OUTS AND DOUBLE PLAYS: Batter is out when o ball lands in 


on “out” pocket except 
second-bote “out” 
if bates are filled, outs are at second and third, man on third 


out; 


scores, batter is safe at first. 
ith runs 
ond first and o man is sofe otf secon 


“out” ‘pocket 


special cases. When a ball falls into the 
pocket, a man on first and the batter are both 


When a ball falls into the third-bose 
cond, the outs are at third 
if bases ore filled, outs are 


rs on first and 


at home and third and men ore sofe at first and second, 


one of these pivots on each side of the plate 
so that the batter may hit either right or 
left handed. With a few practice tries, play- 
ers can become expert at both pitching and 
hitting. 

Plywood is used for the most part in the 
construction of the board, which has a dou- 
ble floor, as shown in the drawing on the 
preceding page. The upper floor is cut out, 
as indicated, for holes that form the pock- 
ets for hits, outs, and other plays, and is 
raised off the lower floor by %” thick 
blocks. This leaves enough space between 
the two floors to trap the %” ball when it 
falls into a pocket, yet not enough to allow 


it to roll between the floors where it would 
be hard to retrieve. Stops behind the in- 
field “outs” also help to keep the ball from 
bouncing out and becoming a hit. Baffles 
make the triples and the singles at the foul 
line a little harder to get. 

‘The board and figures are shown in full 
color on page 112 in the rotogravure section, 
Casein or resin-emulsion waterproof colors 
in brilliant shades are ideal for painting. 
Some of the colors used on the original are 
buff (3 parts raw sienna and 1 part white), 
light yellow-green (2 parts bright green and 
1 part buff), and deep blue-green (2 parts 
deep blue and 1 part bright green). 
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BORE HOLE THROUGH FIGURE —~ 
QUNTERGORE FOR DOWEL 


TJwae-Piece 
REFRESHMENT 
SERVER... 


By Joseph Aronson 


INISHED with a limed-oak effect, this 

‘two-piece refreshment server combines 
convenience and usefulness with an ap- 
pearance handsome enough to make it the 
envy of your guests, When not required as 
an extra table, the server is designed so that 
its folding legs can be stored compactly, and 
its tray placed over the top of the coffee 
table described on the following page, saving 
the latter from the effects of hard use. 

The tray shown below was made of \” 
oak plywood rabbeted into solid oak sides. 
Hand holes were made by boring two 1” 
holes 1%" each way from the center of the 
side rails, and by removing the waste stock 
between them. All edges were nicely rounded. 

A lower leaf serves both as a shelf and as 
a stretcher to keep the legs from spreading 
It is pivoted on screws between one pair of 
legs, while to its lower side there is at- 
tached a wedge-shaped, rabbeted cleat that 
engages a dowel between the other pair of 
legs. The accurate placement of this cleat 
is important, since it must coincide with the 
spread permitted by the tray. 
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Simple COFFEE TABLE 


Has Smart Modern Lines 


OVELTY and design of real merit are 

combined in this coffee table that, like 
the informal serving stand on the preceding 
page, is given the appearance of limed oak 
by applying a paste filler to which white 
pigment has been added. 

Although the table is intended to be used 
independently, its top is proportioned so that 
the tray of the serving stand will fit exactly 
upon it. Guests can thus be served without 
transferring dishes from the tray. 

The two low-placed stretchers between 
the table legs are assembled from short 
pieces in a shape that contributes to the 
modern feeling of the whole table. Cut from 
solid 5” oak, the top is screwed fast to the 
2” face side of the aprons, leaving recesses 
at each corner just large enough to accom- 
modate the legs. The legs are then attached 
by doweling and gluing them securely to 


the end aprons. 

Apply the filler to the wood and rub 
against the grain with a clean cloth until 
paste remains only in the depressions. The 
limed effect can be preserved with a thin 
coat of flat varnish, which can be rubbed to 
a satin finish—JOSEPH ARONSON. 
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OWLS Fon RENFORCEMENT, 


SIDEWHEELER WEATHER VANE 


Breeze Gives Realistic Motion to 


'S THE vessel turns with the wind, the 
paddle wheels of this steamer supply 
power enough to cause the walking beam to 
oscillate in even a moderate breeze. Painted 
as indicated, the little boat is an effective 
outdgor ornament. 

Except for paddle wheels and boxes, walk- 
ing beam, masts, and capstan, the entire 
ship is silhouetted in %” pine cut from a 10” 
board. Dowels are inserted in the stack and 
walking-beam standard to prevent warping. 
‘The paddle wheels are a push fit on a wire 
crankshaft that turns in short sections of 


pS 


Its Paddles and Walking Beam 


small tubing, preferably of brass or bronze. 
Similar short lengths of tubing may also be 
placed in the three bearings of the walking 
beam. The paddle wheels will rotate freely 
and smoothly if the crankshaft is counter- 
balanced with a lump of solder on the aft 
connecting rod. Small oil holes packed with 
cotton in the crankshaft bearings will in- 
crease the efficiency. Crosspieces nailed 
under the keel support strips of tin cut 
and painted to resemble waves on each side 
of the ship. The entire unit is carried on a 
ball-thrust bearing.—HI SIBLEY. 


Skate Wheel Forms Vane Mount 


WHEN fitted with an axle and mounted on a 
standard, as in the drawing at left, an ordinary 
ball-bearing roller skate wheel will serve as a 
weather-vane mount that will turn silently in the 
slightest breeze. The shaft on which the vane 
pivots can be a skate axle or any %4" steel rod 
threaded and held in the bearing with nuts. Pack 
the bearing with grease and protect it from rain 
with the bottom part of a tin can inverted and 
held as shown.— RICHARD VERBRUGGHE. 
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|ANY a model railroad is a small 

replica of its big brothers, with roll- 

ing stock carefully scaled and con- 
scientiously built—only to travel a roadbed 
which is laid upon a terrain quite as 
monotonous and barren as a desert, and 
far less real. Yet this need not be the case. 
Even though easy accessibility to the tracks 
is paramount in a model railroad layout, 
much can still be accomplished in the way 
of imitating nature along the pike. 

‘The first step, and a highly important one, 
is to justify the layout—to devise the geo- 
logical and geographical reasons that seem 
to make your particular track layout neces- 
sary. (See P.S.M., May, 1943, p. HW 166.) 


148 


Once you have determined upon the topo- 
graphical and other features you wish to 
use, you must then study carefully the way 
such details appear in nature. In fact, it 
will be helpful to take a leaf from the 
diorama builder and to collect a file of 
special photographs culled from magazines, 
Keep them in envelopes or folders under 
such headings as: Highways; Farmland; 
Flat Country; Rolling Country; Mountains; 
Streams, Rivers, and Lakes; Trees and 
Foliage; Villages and Towns. Such photo- 
graphs will aid you in creating a miniature 
countryside that will be far more realistic 
than one designed from observation alone, 

‘The task of transforming the bare wood 
upon which your tracks are built into a 
convincing imitation of nature requires a 
highly versatile covering material. It should 
be easy to prepare and manipulate, adapted 
to following undulating contours, and capable 
of suggesting the texture of earth, rocks, 
concrete, masonry, bricks, and many other 
surfaces. Perhaps this seems a big order, 
but “asbestos mAché," a handy and useful 


Nature in 


material for the modeler, can fill the bill. 

By following the formula illustrated on 
page 150, you can make this modeling com- 
pound, which is light, fire resistant, simple 
to apply, and needs no further preparation 
before painting. It keeps plastic for more 
than a month if wrapped in damp cloths. It 
adheres firmly to nonporous surfaces, and 
it dries hard in a day or two if applied in 
a well-ventilated room. It is not waterproof, 


Acommonplace scene 
olong a macad 
road in the country it 
picked for duplication in 
miniature. The finished 
job oppeors next month 


‘A wooden framework 
2 that ‘hor the chet 
contours of the land is 
made, after which some 
wire screening is nailed 


Asbestos 

‘compound 
up ond applied thinly 
upon the frame, This sur- 
face is then shaped with 


modeli 
is made 


the four tools shown 
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Miniature 


The scale of this model, made by the writer, may 
jouged by iis 4° depth. The figure. te about 

le the corn shocks in the foreground 
high. Flowing water fills the trout stream 


ore 


eseFOR YOUR MODEL RAILROAD 


though, and will soften if soaked. The 
asbestos cement and whiting can probably 
be obtained at a hardware store, the yellow 
corn dextrin at a paint store, and the sul- 
phonated castor oil at a druggist’s. 

After you have decided upon the terrain 
and features you wish to duplicate, the next 
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step is to build a framework which roughly 
follows the contours needed. Ordinary win- 
dow screening, stapled to wooden supports, 
will serve nicely. With elevations up to 
about 10”, the supports may be jigsawed 
from odd pieces of solid lumber, although 
with greater heights a light, braced frame- 


The laws of perspective are of 
greot vale in moting 2 layout 

will simulate nature, But 
be sure that the 
1s are created 


experiment 
correct illu 
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work is more satisfactory. For best results, 
large flat wooden surfaces should also be 
covered with screening. However, if the 
wood is first scored with a sharp tool and 
then well covered with shellac or clear 
lacquer, the mix will normally adhere with- 
out screening. Where a slope bends with a 
horizontal surface, be sure at least to carry 
the screening well beyond the juncture to 
provide a good bond. 

In applying the asbestos mix, use thumb 
and fingers to spread a thin coat (about 1/16” 
thick) on the screening, using an even 
thinner coat on unscreened surfaces. Since 
the modeling compound adheres firmly to 
itself, you may build up and model the 
terrain as thickly as needed on the undercoat. 

‘A variety of effects can be achieved by 
using your fingers alone to produce the 
curves and contours of land. For paved 
roads, sidewalks, concrete, brick, rutted 
roads, masonry, and so forth, use the flexi- 
ble trowel and modeling tools illustrated. A 
piece of sponge rubber will also prove 
handy. Wet the tools and your hands oc- 
casionally to keep the mix from sticking. 

For gravel, sprinkle coarse, clean sand 
on the wet modeling compound and press it 
in lightly. Small pebbles will do for water- 
smoothed stones, while large boulders and 


Collecting photos that show detoils of railroad landscapes will help you to achieve @ convincing realism 


Photo courtesy New York Central System 


outcropping formations may be simulated 
by appropriately sized rocks. In creating 
rock formations, first work a thin coat of the 
mix onto the underside and other contacting 
surfaces, and then build up the “earth” as 
needed, even to develop a quarry or cliff. 

The model railroader who strives to add 
realism to his pike must deal with knotty 
problems of perspective in presenting a na- 
tural scene with relatively shallow depth. 
Wherever rolling stock moves without much 
variation from table-top level, perspective 
cannot be perfectly achieved, because the 
locomotives and their cars won't “diminish.” 
From a purely theoretical standpoint, the 
most nearly ideal layout would be to have 
three separate track systems, with O-gauge 
in the foreground, OO-gauge in the middle- 
ground and at a higher level, and HO-gauge 
for the distance and a still higher level. A 
drawing on the preceeding page illustrates 
the way perspective angles change accord- 
ing to the height of the observers's eyes 
above ground. Note that if you have a pike 
in which the background is nearly up to eye 
level, you can sometimes achieve an effective 
illusion of distance. 

A second article, to appear in an early 
Issue, will discuss the modeling of trees and 
foliage.—CAaRL W. BERTSCH. 


* 
MODELING TOOLS 


By EDWIN M. LOVE 
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OVETAIL joints, well known for 
D their strength, have long been 

used in fine cabinet work. Now- 
adays they are frequently displaced 
by other types of joints that are eas- 
ier to make with power tools, but 
where a self-locking joint is needed 
for use without glue, the dovetail is 
unsurpassed, 

What are typical uses for dovetail- 
ing? The most common is the lap 
dovetail used for attaching the sides 
of a drawer to the front. Single 
through dovetails are excellent for 
such jobs as edging workbench tops, 
or for joining cabinet stiles with an 
upper drawer rail. Multiple dovetails 
make rugged corners on boxes to be 
veneered. Where extra neatness is 
desired, substitute a stopped-lap 
dovetail for the plain lap, and for the 
finest effect employ a secret dovetail, 
which resembles a mitered joint but does not 
forfeit necessary strength. 

How is a single through dovetail made? 
‘True the material and mark a working face 


CAN THIS JOINT BE MADE? 


Two dovetails at right angles on the same 
iece of wood look impossible to assemble. 
-How's it done? The answer is on page 153 


| Form Strong Joints 
i 


Dovetails and pins ore sowed olong the 
sow, or o ripsaw for large work. The gt 
cond the blade kept in waste wood for precision i 


and edge with penciled crosses. When lay- 
ing out the joint, it is well to add 1/16” in 
length to make the pins and tails project 
upon assembling. These projections are 
dressed flush after the glue is dry. Square 
pencil lines around the pieces to guide in cut- 
ting the sockets, and square another line 
midway between the line on the face of the 
tail member and the dovetail end. This line 
is not indispensable, but it is a most conven- 
ient base on which to proportion the tails 
and pins. By making the tail four tenths of 
the width of the piece along the base line, a 
strong joint is assured. A bevel square set 
for a slope of 1” in 6” may be used in mark- 
ing the sides of the tail. 

‘Clamp the piece in a vise for sawing the 
sides of the dovetail. Keep the kerf in the 
waste material and split the lines. A back- 
saw (or for small work a dovetail saw) is 
best to use, since the blade is stiff. For large 
work a ripsaw will prove satisfactory. Saw 
the shoulders last. 

‘Use the dovetailed piece as a template for 
scribing the guide lines on the end of the 
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board above to equal parts 
for dovetails by inclining a scale to include the 
necessary number of intervals between the edges 


Sockets should be chiseled half through from one 
side and finished from the other. Usually it is 
not necessary to clamp the material to the bench 


Trace around the dovetails with @ hard pencil to 
cutline the ends’ of the pins. Align the 
accurately and hold the dovetailed part 


mating piece. Gauge , -mes on the 
faces of the stock for the pin sides, or square 
them down if the ends are square. Rip the 
sides and chisel out the sockets, working 
half through from one face and then cutting 
from the other. 

Are multiple through dovetails the same? 
The routine is similar. Plan for half pins or 
half dovetails at the edges, and proportion 
the tails and pins about equally. Some 
craftsmen prefer to make the tails very wide 
and the pins quite thin, which varies the 
spacing and reduces the number of sides to 
be cut. As with the single dovetail, the mid- 
way base line and the bevel square are help- 
ful in laying out the joint. If a half division 
is used at the beginning and end, the spac- 
ing of dovetails will be correct. A proficient 
woodworker can use a rule and estimate the 
inclination of the tail sides. 

In making more than one joint, time is 
saved by clamping dovetail pieces together, 
laying them out, and cutting the sides as one 
piece. Lines drawn across the face will 
guide in chiseling the mortises. Smooth 
socket bottoms can be cut with a coping saw. 

What are half-lap dovetails? Plan the 
side members to mesh into two thirds or 
three quarters of the thickness of the join- 
ing part, and scribe the dovetails on the end 
wood of the other piece, as with through 
joints. The mortises are chiseled, except that 
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the sides can be wed diagonally about 
halfway to the opposite corners, as shown 
in the drawings. In drawer construction it 
is usual to make half pins at the top and 
bottom of the front. The dovetails must be 
proportioned so as to bring one over the 
edge of the drawer bottom, where it will 
hide the end of the groove in the front piece. 
Sometimes the top and bottom tails are 
made narrower than the rest, an easy expe- 
dient when the width of the board does not 
divide evenly. 

How is a stopped dovetail made? The 
dovetails are not cut through the thickness 
of the sides, as in the lapped joint, but are 
chiseled from the inside so that the ends of 
the pins are hidden upon assembly. Cut the 
pins first, and trace around the ends on the 
inner faces of the side pieces. 

What is secret dovetailing? First saw a 
miter from the outer arris of each mating 
piece, and cut back the ends to a distance 
equal to one fourth of the thickness of the 
stock. In these shoulders cut sockets the 
same way as they are cut in making the 
stopped-lap. dovetail. 

How are rails and shelves dovetailed? For 
a rail, work dovetails and scribe around 
them on the upper ends of the stiles or posts. 
In some cases a wider rail can be used, with 
extra dovetails allowed to tie into the upper 
edges of the side rails. 


The ports of a wedged ond stopped d 
joint should ft tightly after the dovetailed member 
1 been driven solidly into the groove cut for it 


A dovetailed shelf end makes a secure 
joint with the cabinet side. One form, a 
wedged dovetail dado, is illustrated. The 
tenon is dovetailed on one side and tapered 
to fit into a corresponding tapered dado, 
which is stopped at the front to give the 
neat appearance of a nicely butted joint. 


RAIL DOVETAILED 
DOVETAIL DADO 


INTO POSTAND RAIL DRAWER FRONT 


How Trick Joint Is Made 


‘Ture dovetails below are segments 
of the same circle and can be re- 
volved into the sockets. Lay out 
radiuses of %” and 1 1/16” on 
mating ends of the right-angle 
pieces, Square guide lines for the 
dovetails—the outer ones tangent 
to the curve, and the inner as 
chords. For sockets, draw the in- 
ner lines tangent, and the outer 
as chords. Lay out side guide 
lines from the ends of the straight 
lines, and cut the joints square. 
Then round or hollow the sides 
until they will roll together. 


APRIL, 1945 


LOG-CABIN BOOK ENDS 
FOR RUSTIC SETTINGS 


iplit Branches Lend Realism 
to Walls of These Novelties 


BREATH of outdoors is brought to the 

den or study by these rustic book ends. 

Cut two blocks to the shape shown or glue 
them up from four thicknesses and a gable 
piece as indicated by the dotted lines. Make 
the roofs of thin strips of wood with the 
grooves cut at a slant; but make the cuts 
straight into the wood for the gabled ends. 
Paint the window sections dark blue and 
cut cardboard frames for them, as illustrat- 


ed. To create the illusion of glass, place cel- 
lulose film in each window area; then glue 
the frame over it. The edges of these frames 
will be covered when the logs—small, split 
branches—are nailed on. Groove the doors 
and glue on cardboard hinges. Insert big- 
headed pins cut short for knobs. A piece of 
sheet metal nailed to each cabin and extend- 
ing under the books will prevent tipping. 
Glue felt on the underside—GRAY WOLF. 


Homemade Die Embosses Names and Monograms on Stationery 


MONOGRAMS, emblems, and other insignia 
can be embossed on fine stationery with the 
rigidly constructed die and press shown in 
the accompanying drawings. Place a brass 
block in a vise, and with a sharp scriber 
lightly outline the design in reverse. After 
making corrections for alignment, deepen 
the marks with a scriber 
until a cutting tool will 
follow in these depres- 
sions. 

Cutting can be done 
with regular engraving 
tools, but an excellent 
one can be made from 
a phonograph needle 
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ground down to the shape of a tiny cape 
chisel. Care must be taken to avoid false 
grooves, and the final cut should leave let- 
ters 1/16” in depth and width. 

To cast the mating die, clamp the cut die 
block in the homemade press shown and 
close the side openings of the dovetail slot 
with wood. Warm the 
assembly and pour mol- 
ten lead or type metal 
into the %4” hole until 
both die and hole are 
filled. When the mating 
die has been trimmed, 
the press is ready for 
use.—G. A. BURROWS. 
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OU are right, J. D. H. New band 
saws are hard to obtain, but an 
efficient saw can be constructed eco- 
nomically of available materials by fol- 
lowing the plans below. Using pipe for 
the framework, and wood for wheels and 
pulley, brings the cost so low that the 
electric motor represents the bulk of the 
expense, and a motor might even be 
transferred from some other tool tem- 
porarily when a bandsawing job comes 
along. 

The size of the saw can be varied, but 
the wheels should not be less than 14” 
in diameter nor more than 18”. Pipe for 
the framework should be at least 115” 
for a small saw, and 214" for the largest. 
Fittings for the frame include one long 
and one short pipe for vertical members, 
and two pipes of the same length for 


LARGE 
FASTENED TO WHEEL 


cross members—all threaded at both 
ends. Also needed are two pipe tees, two 
90-deg. elbows, and three floor flanges, 
two for the base and one for the work- 
table. 

‘Threads are removed from the crosses 
of both tees so that they will slide up and 


50 DIA. MACHINE 
sour 


down on the frame for adjusting the blade 
tension. Both are tapped for setscrews that 
lock them in position. 

Drill holes in the center of both cross 
members to receive the bearing bolts, and 
drill and tap each elbow for a setscrew to 
bear on the upper cross mem- 
ber, which can be adjusted 
with a pipe wrench to tilt the 
top wheel and so make the 
blade track. The setscrew in 
the right-hand elbow locks 
the arm bearing the blade 
guide after this has been ad- 
justed so that the teeth ride 
outside the guide rollers and 
the blade just touches the 
thrust roller. 

Wheels are built up from 
%" plywood disks and should 
be trued on the bearings on 
which they are to run. Ball 
bearings can be improvised 


Dowels and Segmented Arches Are Com 


Buttr entirely of wood except for some 
screws, a washer, and a little wire, this bird 
cage is a good project for the craftsman 
who wants to try something different. From 
%%" hardwood make a pair of ring frames, 
each in three sections so as to have the 
grain running lengthwise for strength. 
Cut the other parts; then draw parallel 
lines ¥4" apart on the lower rails, clamp one 
of these and one frame together, and square 
lines across to locate the holes to be drilled 
for the vertical bars. Use dividers to locate 
the holes for the horizontal bars. Drill all 
holes, including those in the rails which re- 
ceive the vertical bars, for 4" dowels. 


from roller-skate wheels, or other bearings 
can be made from brass pipe flanges drilled 
to take the bearing bolts. Rubber strips 
such as can be sliced from an inner tube are 
cemented to the rims of both wheels. 

Blade guides consist of three small ball 
bearings like those shown be- 
low, and the thrust bearings 
can be mounted either as 
shown or else so that the 
blade rides on the side of the 
outer race, The upper guide 
is supported by a small pipe 
that telescopes into a larger 
pipe secured to the elbow, 
permitting it to be adjusted 
to the work. A small guard 
on this guide moves with it. 

‘The motor should be % hp. 
Blade guards can be fash- 
ioned of plywood and should 
extend well past the blade all 
around.—RoBeRT L. EBY. 


ed in Sturdy Bird Cage 


Attach the ring frames to the baseboard 
with screws driven from beneath. Insert 
the horizontal bars first, and then the ver- 
tical ones. Note that two of the latter pass 
through each joint of the frames, reinforc- 
ing them. Cut an opening for the door by 
removing 3%" sections from five of the bars, 
using these pieces in the door itself. One 
of the full-length cage bars serves as a 
hinge, and the bottom rail of the door rests 
on a washer. The latch is a piece of wire 
with a knob soldered to it. A swing and a 
perch are made of %" dowel. If neatly built, 
this cage is more attractive unfinished than 
when painted.—H. 8. 


Two-Toned Frame of Cardboard 
Is Tailored to Suit Pictures 


SUITABLE for displaying full-page color pictures 
such as those that appear in POPULAR SCIENCE 
MONTHLY, this laminated frame is glued up of 
five layers of cardboard or matboard, as shown 
in the exploded drawing below. Note how the 
two layers next to the back are left open at the 
top to provide a slot for the insertion of the pic- 
ture and its protecting glass. The broad facing 
of the frame in the photo has an eggshell finish 
in French gray, while the inner border is cut 
from a beige mat of similar texture. Home 
craftsmen will find that by varying its size and 
color combinations, such a frame can easily be 
tailored to flatter their favorite pictures if pat- 
terns are cut and tried first—C. W. B. 


wooden bose, which tilts 
1d, the frome ornaments 
ick is a tab for hanging 


APRIL CHECK LIST [SHIPSHAPE HOME] 


APRIL, 


1, Inspect foundation and walks for damage from winter freezing. 
2. Check stucco walls for cracks and loose spots. 

3, Sweep around outside foundation walls and inspect for termites, 
4. Scrape and clean outside ironwork that needs painting. 

5 
6. 
1. 
8. 
9. 


Inspect porch piers and repair or build new 


. Clean and paint outdoor and porch furniture. 
. Repair and prepare porch floors and steps for painting. 
. Brush and clean efflorescence on brickwork with acid wash. 


). Repair and paint flower boxes to be ready for early use. 
10. 


Check for dampness throughout the house during a heavy rain. 
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CANVAS CAN BE PAINTED with © new chemical 
coating that is water-repellent and comes in 10 
fost colors and black and white. The point wil 
not crack or stiffen f can be sprayed or 
brushed on, and con be employed to refresh fiber 
rugs, since ery penetrating and 


it ie imparts 
strength and pliancy to any fiber thot absorbs it, 
An auxiliory product, @ cleor liquid overcoating, 
con be brushed over the canvor paint to give it 
double weoring qualities. A 
in the coating mol 

te rain, 


nildew-killing agent 
objects exposed 


like canvas golf bags and beach chairs 


sit useful oF 


CORRUGATED LEATHER SHOE SOLES thot pro- 
vide o nonslip surface, but which do not forf 
1g quolities of on ordinary 
he market after the war. 

feet of child: 
sole, specially processed for fl 
adaptable to many kinds of work and 
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An old fiber rug will wash 
easily offer being treated 
with ‘this chemical cooting 


New life and color con be 
given to dingy, faded lown- 
seat cushions and awnings 


andy pock 
carry ond con olways be kept 
‘chonge of blade: 


d edge of the razor blade is 
jected when its holder is turned inward in 
frame. To change to a cutting position, 
blade holder is pulled out, r and 
ted in the frame, which holds it firmly 


stk wtertand aes © spot 
in the sun. Filled with rich earth and sown with 
seeds preplanted at just the right depth, there 
flats olso contain chemicals that promote @ crop. 
The box itself will withstand frequent waterings 


RAYON-AND-WOOL FABRICS should be cleaned 
with cold water when spotted with frui 
with talcum if freshly 3 ight grease; with 
carbon tetrachlo: old, heavy grease 
spots: with a bleach jgured by scorching, 
end by hand-rubbing the fabrice for water rings 


DIRTY HANDS BECOME CLEAN when rubbed with 
1 small amount of a liquid cleanser like that in the 
bottle above. Sinking into the pores, the soluti 
dissolves the grease and brings it to the surfac 

id form, which can be easily rinsed away 


marketed 


ammonia, 


BUGS WON'T FEAST on your 
climbing roses next June if 
you wet the bushes from top to 
bottom with insect 
this sprayer, which throws o 
fine stream from 15’ to 25'. 

wart, the sprayer, 
rand, can alto be 
fitted with o noule givin 
© fine spray for closer wor 


Holding 0 
pumped by 


GENERAL CLEANING of the 
kind that requires o strong 


grease sol 
con now be done 


has an odor of pine instead 
of the acrid smell of real 
explode, 


It won 


NUMEROUS REPAIR JOBS around the house 
can be accomplished with o new plastic sub- 
stance that will not rack of sub-zero temper 

tures nor flow under heat. Shown below, this 
mending compound dries slowly and does not 
become extremely hard like some crack fillers 
containing very volatile solvents, It will stick to 
most dry surfaces if made tacky by kneoding 


jo from 


LIST OF MATERIALS 


No, 


Pe. Description T. OW. L 
1 Front 4“ 4 OT 
Back 4 & 
sides rn ‘ 


Lidtront ty 
Lid top 


Bottom uo 


Partition =) 
Partition «= 44M 
Foot blocks 1%) MyM 


Pair 34° ight narrow butts 


Note; All dimensio 
Tnches 


Queen Anne Style 


STATIONERY 


BOX 


ADE of nicely grained 4” fi 
mahogany or other wood, and 
inlaid with metal initials, this 

‘box for stationery can be assembled 
with precision if it is constructed 
as a unit and a bandsaw is used 
to cut apart the lid and the lower 
portion. In following this procedure, 
be sure to make grooves in the side 
panels for the partitions before as- 
sembling the box unit. 

After cutting all stock to size, 
plane and sandpaper it before out- 
lining and chiseling the channels for 
the inlaid initials. If the letters are 
to be of pewter or copper, scribe 
their shape with a pointed instru- 
ment and cut them out with a jewel- 
er’s saw, Score the initials on the 
back, apply glue, and squeeze them 
into place with a clamp. 

‘When cutting the partition grooves 
in the side panels, it is good workmanship 
to stop them at the floor, but no harm will 
be done by carrying them to the edge. Lay 
out patterns for the partition tops on 1%” 
squares, as in the drawing; then shape them 
with a jig or coping saw, but glue them in 
place before beveling their ends flush with 
the curve of the side panels. 

For the cabriole legs, first outline a full- 
size pattern of a leg as shown in the drawing 
and trace the pattern on four blocks of wood 
144" square. Next, saw the lines marked X, 
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using a jigsaw or coping saw, nail the waste 
pieces back on the blocks, and then saw 
along the lines marked Y. Round the feet 
and legs with a knife, sandpaper them well, 
and glue them to the box, securing them 
with small screws. 

Hinge the lid with two narrow brass butts. 
Give the box a mahogany stain, and rub 
in filler colored with the stain. Then apply 
several coats of varnish or shellac—enough 
to build up a good surface for rubbing with 
pumice and oil—F. H. G. 


POPULAR SCIENCE 


(ye MIERESE To 
Chasse 


HOME OWNERS 


GLASS SINKS, heat-tempered 
for strength to resist heavy 
shocks, have been tested with 
good results since the first units 
were installed in 200 apartments 
of a housing development in 
Bridgeport, Conn, Modern in de- 
sign like the one at the right, 
the new sinks come in black and 
Pastel colors. They do not ab- 
sorb stains, and are said not to 
be subject to the chipping that 
sometimes disfigures ordinary 
enamel-coated sinks 


ABSORBING WATER up to 40 percent of its ELECTRIC ATTACHMENT PLUGS contain- 
own weight, a new dehydrating powder con- ing no screws can be connected securely to a 
taining calcium chloride turns into a damp, lamp or appliance cord without the aid of 
claylike substance any tool other than a 
when saturated, and small nail or stiff wire 
therefore can be used with which to dis- 
without fear of spill- lodge a pair of two- 
ing in trunks and clos- _plyspringprongsfrom 
ets where a rust or their shallow grooves. 
mildew preventive is When the prongs have 
required. It can be re- been removed, the 
activated indefinitely cord is inserted and 
by heating in an oven its two bare wires 
to drive out the mois- spread across the top 
ture. Placed in a re- of the plug. Replaced, 
frigerator, it retards the prongs hold the 
the frosting of the wires in a firm con- \ 
coils. tact. * 


2 


CERAMIC COAL RANGES, said to 
be the first of their kind, contain 
only 80 Ib. of metal and are being 
manufactured in a style that util- 
izes an unusually small fire to heat 
a hot and a slow oven and a hot and 
a simmering plate. This newcomer 
to the kitchen employs an auto- 
matic draft control to keep the 
range at a desired temperature all 
the time it is in use, and the heat is 
distributed both by the gases of 
combustion and by radiation from 
a cylindrical fuel magazine invert- 
ed over the coals. Its revolving 
grate is refueled from an automatic 
filler, and ash removal has been 
made dustless. The hot plate can 
be heated to 725 deg. for fast cook- 
ing, while the simmering plate will 
heat to 460 deg. 
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Clonial Wall (Rack 


MAKES A DECORATIVE PIECE FOR YOUR LIVING ROOM 


By FRANK HEGEMEYER 


INTENDED primarily as a decorative piece, 

this wall rack in the Colonial manner re- 
flects beauty and good taste. Its sturdy con- 
struction gives it utility as well, for it may 
also be used as a hanging bookshelf for small 
volumes. The warmth and attractiveness of 
its traditional Early American design are 
probably best displayed, however, if it is used 
to hold plates, small figures, and bric-a-bra 

‘The rack is made principally of 14” mi 
ple, although birch can be substituted. The 
list of materials gives the dimensions of the 
stock from which the pieces are shaped. Be- 
cause of the number of doweled and glued 
joints involved, it's wise to use a slow-setting 
glue when assembling the rack, and to lay 


out the parts in proper position before glu- 
ing, with clamps, glue, and dowels in easy 
reach. The shelves and the slatted back may 
be built as separate units and later joined 
with wood screws and glue. Bore holes for 
the screws in the shelves, and use a little oil 
or soap on the screws to prevent binding. 
Though it may seem excessively painstak- 
ing, you will probably find it helpful to num- 
ber each dowel hole and dowel end as the 
pieces are formed, renumbering them when 
they are turned or shaped. The chance of 
error in assembly will thus be minimized. 
‘The dowel holes in the three finialed posts 
and in the slats are bored before the work is 
shaped. The stock for the posts should be 
perfectly square, and the dowel-hole loca- 
tions laid out, as in one photo, by means of a 


The shelves and slats may conveniently be rounded 
on a drill press which is equipped with a molding 
cutter. Rounding should be done on the underside 


The dowel holes are located accurately by means of 
a marking gauge set to meet the lathe center hole 


Concave surfaces on the ends of the slats can be 
produced by holding them against a | 1/16" sand- 
ing drum. A support block is mounted on the rest 


Dowel holes in the posts and slats will coincide if 
brads or dowel centers are used to locate them 


aad) 


marking gauge adjusted to meet 
the lathe center hole at one end of 
the stock. 

Before cutting the shelves, note 
that the centers of the %” radius 
cuts at the rear corners are locat- 
ed %" in from the sides. The ten- 
on hole centers for the vertical 
tapered posts are placed 5%" in 
from both the front and sides. The 
four convex-shaped back slats are 
centered between the adjoining 
shelves. Note that the lower two 
shelves are grooved to provide a 
safe support for decorative dishes. 

If you wish to form these 
grooves with a circular saw, they 
can be cut blind—not extending 
to the shelf ends—in the following 
manner. Nail two small heel and 
toe blocks 34” apart on a wood 
strip 2” wide and 40" long. Clamp 
this jig to the inside of the rip- 
ping fence, locating the blocks 
equidistant from the blade. At the 
start of the cut, the shelf is placed 
with one end against the heel 
block, the one nearest the opera- 
tor. It is then lowered onto the 
blade and advanced until stopped 
by the toe block. 

A warm-toned finish can be 
achieved by the use of a penetrat- 
ing maple stain, which will pro- 
duce full, uniform tones, without 
streaks or laps. No filler will be 
required with maple or birch. If 
you lacquer the piece, apply a 
sealer coat and then finish with 
clear lacquer. Varnish may also 
be used if it is rubbed to a semi- 
Bloss. Care taken in finishing this 
rack will be well rewarded, 


LIST OF MATERIALS 


No. 
Pe. Description Rw 
3 Turning squares for 

5 
6 8% 
2 8% 
2 8% 
1 20 
2 20 
2 Upper shelf posts 8 
2 Lower shelf posts 11 
40 Dowels 1% 


NOTE: All dimensions are in inches, 
‘Auso needed: 12 flathead wood screws, 1 
Jong. No, 6 or 7; cold-setting elue; penetrat~ 
ing-type maple stain. 


Although this wall rack can be used os o bookshelf, the grace 
best displayed i 
The finials on the posts repre: 
ul craftsmanship on a woodworking lathe 


‘and charm of 


only os 
it a good 


\ 


eno post / 


FINIALS, 


ef 


i 


f squares 


f squares, 
ct: 


note 
aul Posts 
TAPERED ~ Wg 19 96 DA, 


AND TURNED 


By cutting ond bending the serrated 
metol edge of ve Faden you con out 
wax paper in half os ‘it is_pulle 
rom "the rol es above. Fer~ fll 
width, lift the paper over the cutter 


—$$_ 
*~— STAPLES 
—— 


IF LEAVES 
SARE WORN 
‘OR TORN 


Le 


STAPLES 


holes in loose-leaf books can be kept from 
split length of hose on the spade handle and then by fastening used sheets together with a 
Pushing it down over the shoulders of the blade hand stapler. Apply three staples on worn paper 


Spading is made easier on the feet by impaling o 


Two stout leather straps ri and lint can be removed from A slit in oilcloth will hardly 
together and nailed to wall ith adhesive tape be noticeable if adhesive tape 
the manner shown below will make fe side out, on a is applied to the underside of 
@ novel holder for one flowerpot the cloth to hold it together 


ADHESIVE TAPE 
APPLIED TO 
UNDERSIDE 


eu 
suit 


BRADS OR RIVETS ROLLED MAGAZINE 
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THE HOME SHIPSHAPE 


i poles aren't in actual 
it is @ good ideo to keep 
the polats covered with ercsers 


"stock 
I" SQUARES 


Mode of pine, the hanging wall bracket above is 
both decorative and handy for racking away th 
top of a glass coffee maker when it's not in use 


COAT WORN 
THREADS WITH 
SOLDER 


ORNAMENTAL CAP 


Stripped threads on the finiol of o lomp shade 
can be made to hold tightly once more if they 
are covered very thinly with o layer of solder 
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Most worn-out typewri t can 
be replaced satisfactorily with 
others cut from old rubber heels 


Round Work Is Easily Centered 


OUBLING for a slotter or keyseater, the 

versatile modern power shaper can be 
used for cutting keyways accurately in 
round stock if a few precautions are ob- 
served to be sure that the work is properly 
held. It is particularly important that the 
shaft be so clamped that the center line of 
the keyway will become the vertical diame- 
ter, for otherwise the sides of the slot will 
be at an angle that will not fit the key. 

In the photographs on the succeeding 
pages, the work is shown clamped in the 
shaper vise with shims of a soft metal such 
as copper between it and the jaws to keep it 
from turning, and it is set on a parallel bar 
to raise the top surface to a convenient 
height for shaping. V-blocks might have 
been placed between the jaws instead of the 
shims, providing a clamping action that 
would hold the work steady. The V-blocks 
would also hold the work horizontal without 
the necessity of resting it on a parallel base. 

Other methods of clamping cylindrical 
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Cutting a Keyway on the Shaper 


for Machining a Stopped Slot 


work are practicable when using the slots in 
the shaper table instead of the vise. Rigid 
anchorage may be obtained, for example, by 
employing a fixed wedge on one side of the 
shaft and a wedge block on the other, the 
tapers being toward the table so as to press 
down. The wedge is clamped with a stop pin 
having the screw slightly above the center 
of the work. L-clamps held to the table by 
bolts and stops may also be used. 

Since the keyway is a stopped slot in the 
shaft specified for the job illustrated, a hole 
is drilled at the end to provide clearance for 
the cutting tool. This hole does not affect 
the use of the key in the finished keyway 
even though the key extends into half of it. 

The cutting of such a keyway on the 
shaper is the subject of one of the motion 
pictures produced by the U. S. Office of Edu- 
cation and distributed by Castle Films as an 
aid in training war workers for machine- 
tool operation. The photos showing steps in 
the job were selected from this film. 
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1 This is the job: To cut o 4" by 3” ke Q Clomp the shaft securely in 0 V-block 40 the 
@ cylindrical steel shoft. Depth is measured perpendiculor diameter will be the center line 
from the bottom of the shaft. A hole drilled at of the keyway: then lay out the width on the end 
the end of the stroke provides for tool clearance and use a surface gauge to tronsfer it to the top 


ign the shaft with the sides of the layout 
ye same distonce from the corresponding jaws 
of paper under the shaft will 
ht after clamping if the setup is level 


To, beep the tool in line with the leyout, 4 
set the shaper parallel to the stroke. the 
Check with a di tor clamped to the tool of the vi 
post, The hand should not move during the stroke remain 


jed for roughing cuts, another 
e former, at left in the photo 
norrower than the width of the 
jew thousandths narrower 
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” With the tool set, the table is troversed by 
hand until the layout marks of the keyway ore 
under the tool, Then the tool is centered with o 
1100” margin on each side for the finishing cuts 


G Here, the ram speed is sot for I! strokes per 
minute, the lowest speed on the machine shown. 
This slow speed is necessary because of the shape 
of the tool used ond the type of cut to be taken 


he ram stroke is set next. Since, the keywoy 
is to be 3” long, the stroke should be about 
4”. On this shaper a crank turns a scale to the 
setting: on others the scale is on top of the ram 


11 Before, lowering the tool for the first cut, 
move the ram back and forth several times as 
@ check, Feed .002” at the end of each stroke by 
tapping the handwheel with the heel of your hand 


TO Te position of the stroke is set manuolly 
with the aid of o crank. There should be o 
4" overrun at the start to give the operator time 
to change the feed, and o 14” overrun at the end 


12 Stop jhe shoper after the first roughing cut 
ond check the cut with the keyway layout on 
the shoft. Note in the photo below how the lines 
at the sides ore still visible alongside the cut 
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13 Ships collect in the drilled hole ot the end 


of the keyway and block the clearance unless 


they are cleaned off. Use a brush or magnetized 


rod, and be sure to stop the ram to avoid injury 


15 Mount the jing-cut tool loosely in the 
tool post and rest its cutting edge on o 
parallel bar set on the solid jaw of the vise 
With the edge flush, tighten the tool-post screw 


177 Rom speed ond length of stroke for finishing 
the edges of the keyway remain the same at 
for the roughing cuts, and manual feed may also 
be .002". If desired, scrape the bottom lightly 


14 Rerere oll chips offer the lost roughing cut 

cand check the depth with a steal re placed 
on the parallel the shoft rests on. Measure from 
the bottom of the shaft to the bottom of the cut 


16 Traverse the table until the layout lines are 
aligned with the corners of the cutting edge 
of the tool. For a tight-fitting key, the tool corners 
ought to be a few thousandths inside these lines 


18 Before, removing the shoft, check the width 
cond depth of the keyway, for once removed it 
would be dificult to resot the piece in the 
for correcting errors. Here is the finished job 
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Seale-Reading Telescope Aids Shop Precision 


By ERVIN WALTERS 


ALFWAY between a telescope and a 

microscope, a scale-reading telescope is 
highly useful in many shop applications in- 
volving minute movements or exact dis- 
tances. ‘The one shown, made of brass scrap 
and three inexpensive lenses, has a working 
distance of 3" to 4", measured from the ob- 
jective (front) lens, Magnification can be 
varied by changing lens position, and the 
maximum power with the lenses specified in 
the drawing is approximately six diameters. 
‘This optical system gives a reversed image, 
which is usually not objectionable. 

‘The eyepiece, made up of lenses A and B, 
resembles a Huygenian ocular, though for a 
true Huygenian, the focal length of B 
should be three times that of A, and the 
distance AB should be twice the focal length 
of A. The cross hair—either a silk strand, a 
very fine wire, or a bit of 


Mounted so that it advances with a lathe 
carriage, the telescope makes it easy to 
do occurote boring to o definite depth 
All the mete! ports of the instrument are 
shown below before assembly. The locking 
block wos furnished by © dial indicator 


metal block, or to some part of a machine 
tool. The two knurled-head 6-32 screws in 
the tube hold the inner lens tubes in posi- 
tion; the upper one locks the cross hair in 
alignment with any scale marks used. 
‘The instrument should always be focused 
so that, when you move your eye back and 
forth over the eyepiece, the cross hair and 
scale line or other index mark appear to 
move as one. If they move at different rates, 
the telescope is either not properly focused 
or the cross hair is not located correctly. 
Convenient uses for this telescope include 
precision boring with a scale attached to 
the lathe bed and the instrument on the 
carriage; cutting off exact lengths; measur- 
ing diameters of awkward work, with the 
instrument mounted on a slide rest or mill- 
ing-machine table; and inspection. 


spider web, affixed with dabs 
of household cement—must 
be in the sharp focus of lens 
A. The diaphragm shown is 
not absolutely essential; it 
sharpens the image but re- 
duces illumination. All inside 
surfaces of the telescope are 
painted a nonreflecting black. 

‘A locking block and two 
rods about %” in diameter 
comprise the mounting. One 
rod, 3” long, is threaded to 
fit the 44"-20 threaded hole in 
the side of the tube, The 
other is 6” long and is fas- 


<P> 
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Principal dimensions are shown above. Note the lens sp 
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Four Useful Faceplate Dogs Simplify Many Lathe Setups 


the four-jawed chuck, the face- 

plate dog is still a valuable ac- 
cessory in certain faceplate setups where 
side pressure with accuracy of adjust- 
ment is desired. A set of four of these 
dogs can be easily turned out for use on 
a small lathe equipped with an 8” face- 
plate with %” slots, as shown in Fig. 1. 

The stock is %” square cold-rolled 
steel chucked as in Fig. 2, which shows 
the tailpiece being turned. Use an ordi- 
nary die to thread the tailpiece for the 
clamping nut. Then cut off the part, 
reverse it in the chuck, and smooth and 
slightly chamfer the head. 

Next drill the hole for the adjusting 
screw (Fig. 3) and tap it 5/16”-18 to 
receive a cap screw, which can be used 
with the end square or shouldered as in 
the drawing. Add washers and screws 
to four such fittings, and the set is ready 
for use (Fig. 4).—C. W. Woonson. 


Aumnouce largely supplanted by 


Broken Lathe Center Salvaged with Part of Old End Mill 


tA 


HOLE FOR KNOCKOUT 


WHEN a lathe center has been broken, 
as at right, it can be restored to working 
condition with stock from a discarded 
end mill. Anneal the center and machine 
off the old point square with the shank, 
and in the shank bore a Morse taper to 
take the stem of the new point. Next drill 
the shank with a 4” hole for a knock- 
out rod. Anneal the end mill and turn it 
between centers to fit the tapered hole. 
Put the old center in the spindle, insert 
the new shank, and turn a 60-deg. point 
on it. Harden this, then replace and 
grind it—H. D. Chapman. 
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BLUEPRINT CORRECTIONS can be 
made in the most legible manner by 
using a bleaching agent, rather than 
ink, to write in an omitted dimension. 
One such agent is a water solution of 
sodium carbonate—washing soda. Ap- 
plied with an ordinary pen, it bleaches 
away the blue color, leaving a highly 
visible yellowish line.—W. E. B. 


28-Gauoe 
SPRING. 


CHECKING THREAD PLUG GAUGES 
by the three-wire method of measure- 
ment is often complicated by the diffi- 
culty of grasping the wires, the gauge, 
and the micrometer. As shown at the 
left, however, the job is facilitated by 
employing a fixture made of 28-gauge 
spring copper, which will accommodate 
threads up to 1{” in diameter. The 
slots in the springs are made wide 
enough to take wires up to 14" diameter 
and long enough to provide for different 
pitches. By placing the wires through 
the slots and in the threads of the gauge 
as illustrated, accurate measurements 
can be made more quickly than by hold- 
ing them with rubber bands. Hold the 
anvil of the micrometer against the 
two wires.—H. D, CHAPMAN. 
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GREATER RANGE is given a tele- 
scoping gauge by fitting its sleeve 
with an extension turned from 
tool-steel rod and rounded on the 
end to a radius less than that of 
the smallest work to be measured. 
‘The extension shown was designe:i 
for a gauge measuring in- 
side diameters of from 
14” to 2%” and increases 
its range to a maximum of 
3 7/16". It leaves a gap be- 
tween 2%" and 2 9/16", 
but since 4" is standard 
sleeve diameter, the exten- 
sion can be used on a 
smaller gauge to fill this 
gap. Extensions of several 
lengths permit a variety 
of measurements with a 
small set of gauges and, if 
desired, two or more may 
be fitted end to end. The 
solid end is hardened to 
resist wear.—W. E. B. 


PT OREAK HERE. 


METAL TUBING 


_ SETUP FOR 
ENGRAVING 


Supplemented by this 
simple extension, o 
small set of gauges 
measures many sites 
of inside diomoters 


ENGRAVING ON METAL can be done 
with an old file, broken and ground as 
shown and equipped with a handle to fit 
the palm of the hand. A slender taper file 
is best, but other types are satisfactory. 
Polish the surface to be engraved and lay 
out the design in pencil; then apply con- 
siderable pressure to the tool, twisting it 
from side to side and making it “walk” 
as it works. When required, a thin metal 
strip clamped to the work will serve as a 
straightedge, as shown in the drawing at 
left, ‘The tool may be used for engraving 
brass, copper, nickel, pewter, aluminum, 
and even tin cans.—R. S. W. 


LIGHT TOOLS ARE CLOSE AT HAND on this revolving 
tool rack and cabinet that can be mounted between the 
bench and a basement-workshop ceiling. Racks for fre- 
quently used small tools are provided on the four sides, one 
of which is hinged to give access to a shelved compartment 
that will keep books and shop notes out of the dust. Types 


of racks should be chosen to 
suit the tools they will hold. 
If any are to be screwed on 
from the inside, it may be 
more convenient to do so be- 
fore final assembly to avoid 
having to work in close cor- 
ners. The shelves will serve 
as cross members to brace 
the sides, but if lighter stock 
than the %” specified is pre- 
ferred, extra bracing may be 
needed. If turning is hard, a 
washer can be inserted at the 
bottom.—WILLIAM FREEMAN. 
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From ““The Kite Thot Smoshed Berlin’* in the March POPULAR SCIENCE 


ack Lighting 


PUTS DRAMA 


By Walter E. Burton 


OMMON causes of uninteresting pho- 

tographs, or failure to get a picture at 
all, are flat lighting and incorrect exposures 
resulting from attempts to get pictures with 
some other kind of lighting. In photographic 
parlance the term “flat lighting” means that 
most or all of the light illuminating the sub- 
ject comes from a point approximately in 
line with and behind the camera. 

Thus when you stand with the sun direct- 
ly behind you and snap a picture, you are 
employing lighting that is flat. The pic- 
ture looks flat and weak because shadows 
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INTO YOUR PICTURES 


that give the subject roundness and detail, 
are cast directly away from the camera 
lens. Even when there are shadows, the 
subject sometimes merges with the back- 
ground so much that it loses its importance 
in the picture. 

A powerful remedy for weak pictures is 
back lighting. In a back-lighted picture, 
much of the light comes from a point that is 
more nearly behind the subject than it is 
behind the camera. Such lighting peps up 
a picture surprisingly, giving the main sub- 
ject roundness, depth, and emphasis. 

An example of back lighting carried to 
the ultimate is the silhouette photograph. 
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‘The main object is seen in outline against a 
light background, and the side of the sub- 
ject toward the camera is black and totally 
devoid of detail. Often the stunt of photo- 
graphing the subject in outline against a 
sunset or other light background will make 
it possible to get a picture where other 
methods would fail. 

When making silhouettes, expose for the 
background instead of the subject. You can 
make such pictures at any time and with 
any equipment. On the most brilliant day 
you can pose the subject in a doorway, with 
a lake or open landscape behind, and expose 
for the landscape. Or you can shoot an out- 
door scene through an archway or through 
an arch formed by tree trunks and branches. 
Nearby objects will be black or nearly so 
in the picture. 

The true silhouette method is limited in 
its application. More often you want to 
know what the camera side of the main sub- 
ject looks like. Here is where true back 
lighting comes in. This calls 
for strong illumination back 
of the subject and casting 
strong shadows toward the 
camera, The light source 
may be placed so the shad- 
ows are thrown directly to- 
ward the lens; but a more 
pleasing result usually is ob- 
tained when the shadows 
are cast at an angle. 

With only the back light 
you still would get a silhou- 
ete effect because of the loss 
of front detail. Therefore it 
is necessary to have some 
diffused light striking the 
camera side of the subject. 

Back-lighted outdoor pic- 
tures are easy to make in 


era and the sun so that shadows will be 
thrown forward. Usually there will be 
enough light from the sky reflected by the 
foreground to show details of the subject. 
Some positions of the sun with respect to 
the subject are better than others. In most 
cases the sun should be fairly high in the 
sky, so that its light will strike the subject at 
a high angle. This brings the complete shad- 
ows within the field of view and prevents 
stray light from entering the camera lens, 
Stray light is important. If you point a 
camera toward the sun, even though not di- 
rectly at it, strong light entering the lens 
may fog the film and sometimes produce 
ghost images. To prevent this, use a sun 
shade. Such a gadget is merely a short cyl- 
inder or cone of metal or other opaque mate- 
rial that is slipped over the front of the lens. 
It sticks out far enough to intercept all rays 
not contained within the angles of view of 
the lens. 
‘The exposure for back-lighted pictures is 
generally a simple matter 
to determine. One method 
is merely to expose the 
film four times as long as 
you would with a light of 
the same light intensity 
behind you. For instance, 
if your exposure meter in- 
dicates that the exposure 
for a subject in outdoor 
sunshine is 1/200 second at 
F/11, you would use 1/50 
second at F/11 when pho- 
tographing the shadow 
side of the subject. Anoth- 
er method is to direct your 
meter at the camera side 
of the subject while shield- 
ing it from the direct rays 
coming from behind the 


sunlight. Place the subject 
somewhere between the cam- 


Although @ shade on your lens is 
not always essential, it reduces 
the risks of fog or ghost images 


subject. 
When you cannot depend 


on normal light from the sun or sky to bring 
out details on the shadow side of a back- 
lighted subject, you must supply additional 
light. ‘This can be done with a piece of white 
cardboard or cloth arranged where it will 
reflect diffused light toward the subject. 

With photoflash lamps and a good syn- 
chronizer, you can widen the scope of your 
back-lighting technique and even take pic- 
tures of a figure against a sunset. When us- 
ing photoflash lamps in daylight, you have 
to balance one light against the other in de- 
termining shutter speeds and lens stops. 
‘This boils down to a matter of distance be- 
tween flash bulb and subject, since exposure 
at a given lens stop and shutter speed de- 
pend on distance. 

First of all determine the correct expo- 
sure for the daylight—the exposure that 
will show the background with proper tone 
value and that will record the back-lighted 
details. This exposure is produced by a cer- 
tain shutter speed at a particular lens stop. 
‘Thus you can select a shutter speed that will 
enable you to stop motion, if any, and to 
operate the synchronizer. (Some cameras 
should be synchronized at 1/100 second or 
faster for reliable results.) From a table 
of flash-bulb exposures, select a distance 
from lamp to subject that will give a correct 
photoflash exposure for the shutter and lens 
stop used. 

Probably this sounds involved, so let's 
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Photo by Michele de Santis 


see how it works out in a specific example: 

Subject: A fisherman walking home along 
a path, the sun behind him and fairly low 
in the 

‘Camera position: Ahead of the fisherman, 
and to one side of the path, to show His face 
and his right side. 

Correct exposure for background area: 
1/100 second at F/8. This is insufficient ex- 
posure, however, to show much detail in the 
fisherman's face, clothing, and parapherna- 
lia, other than parts back-lighted by the sun, 

‘The camera is fitted with a synchronizer, 
and you have a 40,000-lumen photoflash 
lamp. From a table of lamp distances, you 
find that a 40,000-lumen lamp will give the 
right illumination at about 22’ with a shut- 
ter speed of 1/100 second and a lens aperture 
of F/8. The picture thus obtained will show 
not only the background and back-lighted 
part of the subject fully exposed, but the 
foreground and camera side of the subject 
as well. 

Sometimes the open-flash method may be 
used when back lighting is weak. Set the 
camera shutter on “time” or “bulb,” open 
it for an interval sufficient to record the 
background areas and, during this interval, 
fire the flash buib. Most ordinary flash bulbs 
produce usable light for about 1/50 second. 

Back lighting will be found highly useful 
to the photographer who tackles the job of 
photographing still-life objects by artificial 
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light. A simple lighting layout using 
incandescent lamps consists of: 

1. A 500-watt spotlight for back 
lighting the subject. Place it behind 
the subject, but not necessarily directly 
in line with the lens, and at whatever 
level above or below the camera the 
subject and its position require. 

2. A No. 2 photofiood or 500-watt 
lamp in a good reflector, placed near 
the camera and moved back and forth 
to obtain the correct intensity of front 
lighting. 

3, Possibly a smaller lamp, such as 
a No. 1 photoficod in a portable, clamp- 
on reflector, used to throw modeling 
light on the camera side of the subject 
when a single lamp produces illumina- 
tion that is too one-sided. 

In using an exposure meter, turn 
out the spotlight and read only the in- 
tensity of light on the side of the sub- 
ject toward the camera. 

Either orthochromatic or panchro- 
matic film can be used for back light- 
ing. The “pan” film is probably better 
for all-around use because it is more 
sensitive to the yellow-red light encountered 
in late afternoon and early morning silhou- 
ette work and in photoflash and incandes- 
cent-lamp photography. A fast film is de- 
sirable, Back lighting increases contrast, so 
be careful not to overdevelop your negatives. 
And for the same reason, you probably will 
find that rather soft paper is best for mak- 
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ing prints, say No. 1 or No. 2, although sil- 
houettes may be best on No. 4. 

The next time you unlimber your camera, 
try some back-lighted shots and note how 
three-dimensional they seem. With color film 
the same principles will apply, as they also 
will with home movies, except for the rules 
involving the use of flash bulbs. 


Photo by Michele de Santis 
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beside it ot 


THIS COMPACT ENLARGER, built for use 
in the cramped quarters of a house trailer, 
is made chiefly from a cigar box, a piece of 
opal glass, two lengths of plate glass, a 
cylindrical cardboard container, and an en- 
larging lens, 

A 60-watt, 110-volt enlarging bulb in the 
dome light recessed above the trailer sink 
forms the light source. Under the cabinet 
holding this light two tracks are screwed to 
receive flanges on the negative-holder hous- 
ing. ‘The latter, constructed from a cigar box, 
has a hole in its floor somewhat larger than 
the negatives to be enlarged. Two slots 
permit a glass “sandwich-type” negative 
holder to be slid through the box, while the 
opal glass is mounted on wooden spacers. 


With space at premium in o hou: 
trailer, this homemade enlorger is 
necessarily compact, ae i without 


jiency. The string 
left is connected 
ictured above 


Glued beneath this housing is a cardboard 
drawtube cut from a cereal container. Since 
second tube must fit snugly but adjustably 
over it, several layers of cardboard were 
peeled off to reduce the diameter. (Another 
way might have been to cut a narrow 
lengthwise strip from the tube, and then 
to glue a butt strip inside.) The lens cell 
is built up from cardboard and thin wood, 
and is glued to the second, outer drawtube, 

All inside surfaces are blackened with 
ink, and black cloth is glued to apertures 
that might leak light. Since negatives re- 
main at a fixed height, the degree of en- 
largement is varied by placing books or 
boxes of different thicknesses beneath the 
easel—MANLY BANISTER, 


TELESCOPING TRIPOD LEGS may be 
held in any desired location between 
the regular stops if a few rubber 
bands are snapped tightly around each 
leg, as at the left. The outer sections 
of the legs are then pushed down 
against the bands. When the tripod is 
to be closed, the bands may be rolled 
to the foot of the legs and kept there 
for future use—WILLIAM SWALLOW. 


FOCAL-PLANE SHUTTERS can be 
locked in an open position by means 
of a simple wire clip, as at the right. 
In cameras having both focal-plane 
and between-the-lens shutters, it is of 
course necessary to leave the former 
open when you are working with the 
between-the-lens shutter, or else blank 
negatives will result. Even though 
the shutter is left open, it may be 
inadvertently snapped shut. The clip 
prevents this; it should be bent to 
hold the lever tightly against the 
cable-release lug.—Louis HOCHMAN. 


178 POPULAR SCIENCE 


HANDY TROUBLE LIGHT. A lamp for emer- 
gency use around a car, motorcycle, or 
tractor can be made from an old flashlight. 
Enlarge the hole in the reflector to take an 
automobile bulb. File off the pins and solder 
wire to the center contact at the bottom of 
the base. Solder another wire to the flash- 
light case. Attach battery clamps to both 
wires. Clip the wire from the bulb to the 
ungrounded battery post or any “hot” 
terminal, and the other to any bare metal 
on the frame. When the light is not needed, 
the wires and clamps can be packed away 
inside the case. 


APRIL, 1944 


SOLDER STICKS that serve well in place of 
wire solder can be made by using a hot 
copper to melt bar solder into the grooves of 
a mold like the one at the left. Plow a series 
of narrow grooves in a hardwood board 
after rabbeting both ends to fit grooved 
cleats. The cleats will serve to dam the 
channels and keep the form from warping 
under the heat of the solder. Secure them 
with nails driven into the ends of the board 
between the grooves. 


FILUSTER-HEAD 
‘SenEW 


SCREWDRIVER HANDLES bored and fitted 
with cross rods as in the drawing above 
will provide increased leverage for turning 
stubborn screws. Both ends of the rod are 
tapped for fillister-head screws, one of which 
can be taken out to remove the rod when it 
is not needed.—CARt, KNUTSEN. 


SOLDER WON'T ADHERE to a surface that 
has been coated with a mixture of char- 
coal and glue thinned with water until it 
can be spread easily with a brush. After 
soldering, the dried coating can easily be 
removed with a wire brush.—W. E. B. 


A HOME FIRE-ALARM SYSTEM can be pro- 
vided at small cost by installing inexpensive 
dial-type thermometers throughout a dwell- 
ing and connecting them in an electrical 
circuit. As shown in the diagram, one post 
of the doorbell transformer is connected to 
an alarm bell, and the other post to the dial 
of each thermometer by means of a small 
bolt and two nuts. One nut secures the bolt 
to the dial, while the other one binds the 
wire. 

At another point on each dial—say at the 
110-deg. mark for lower floors and higher 
in the attic—a second bolt is installed 
through a hole bored large enough to ac- 
commodate it with space all around. This 
bolt is then insulated from the dial with rub- 
ber washers on each side, and is connected 
to the second terminal of the alarm bell. 
Since the uninsulated bolt in each dial 
makes electrical contact with the pointer, 
the circuit will be closed and the alarm 
will ring whenever the hand reaches the 
insulated bolt at the point of high tempera~ 
ture.—WILLIAM T. CRUNE. 
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CYLINDER-LOCK TROUBLES AND 


Sticking Pin-Tumbler Locks Are Easy to Repair 
If You Know What's Inside Them and Work Carefully 


By HAROLD P. STRAND 


IN-TUMBLER cylinder 

locks have long’ proved 
efficient safeguards on out- 
side doors, and on inside 
ones too when special priva~ 
cy has been important, and 
for just as long they have 
intrigued amateur lock- 
smiths who, for the most 
part, have been too timid to 
take a look at what makes 
them work. Fortunately for 
those amateurs not so tim- 
id, these locks rarely get out 
of order. But when they do, 
it really is a simple matter 
to service them if their prin- 
ciple of operation is under- 
stood. 

Cylinder locks of the pin- 
tumbler type derive their 
name from a series of round 
pins of various lengths that 
they employ for actuation 
by the key. If carelessly 
handled when taken apart, 
a lock can spill these pins 
in confusion and present the 
amateur with a first-rate 
puzzle, 

There are two sets of pins, 
one screw one in the upper part of the 
id of the key main barrel along with a set 


sing by looser 
in the lock plate and unscrewing the barrel with the 


1 Ont this lock o single screw secures the cam fo Push a short piece of tubing close after th 
the cylinder. Once the cam is removed, take cylinder os you slowly press out the lath 
care not to let the cylinder slip out of the barrel The tube keeps the barrel pins from falling out 


WHAT TO DO ABOUT THEM 


CORRECT KEY MAKES 
PINS MEET AT SURFACE 
(OF CYUNDER 


ALIGN PINS ANO WON'T 
TURN 


of tiny coiled springs, and the other in the 
rotating cylinder or plug. Holes in the two 
sections of the lock are matched so that, 
when there is no key in the lock, the upper 
pins will be pushed part of the way into the 
lower holes by their springs and thus lock 
the cylinder to the barrel. 

Inserting the right key results in lifting 
the pins from a shelf-like ridge or ward in 
the keyhole so that the meeting surfaces of 
the upper and lower pins line up exactly 
with the top of the cylinder, which can then 
be turned. A lever or cam on the back of 
the cylinder can then be moved by the key 
and will operate the main lock mechanism 
and unlock the door. Should a wrong key 
have wards that permit it to be inserted, it 
would lift the pins, but they would not line 
up at the top of the cylinder, and the lock still 
would not turn, as indicated in one of the 
drawings above. Five pairs of pins are used 
in the average house lock, and they can be 


4 Exomine the pins in the cylinder with the key 
in place. All should be flush with the surfa 
of the cylinder. Rem: 


varied in length to obtain an almost endless 
number of combinations. 

Some cylinder locks employ flat levers for 
tumblers instead of round pins. This is es- 
pecially true of some of the cheaper varieties 
that look on the outside like pin-tumbler 
cylinder locks. The two types can easily be 
distinguished, however, by looking into the 
keyhole, where the first lever or pin can be 
seen plainly. 

When trouble is experienced with a pin- 
tumbler lock, the first complaint often is 
that the key catches before it turns, This is 
usually caused by wear on the key, on the 
pins, or on both. It may also be due to 
sticky pins, a condition that can be remedied 
by the application of a little powdered graph- 
ite blown into the keyhole. After this is 
done, the key should then be worked in and 
out a few times to lubricate all the pins. 
Don't use oil on the pins. 

If the graphite treatment fails, loosen 


After new, longer pins have 


the cylinder is clamped 


the long pins ore filed un 


5 All the pins are next removed and place 
relative position on the bench, and the holes 


just one of the two machine screws in the 
plate on the edge of the door (the screw 
nearest the outside, as shown in the photo 
on page 180); then use the key, inserted 
nearly to full position, as a lever to unscrew 
the barrel, Sometimes a barrel may be hard 
to start this way and a screwdriver instead 
of the key will be needed in the keyhole, or 
some penetrating oil may be applied around 
the barrel—not inside the keyhole—to loos- 
en corrosion. 

At the bench, the first job (Fig. 1) is to 
remove the back cam or lever. In the lock 
shown, it was held by a screw. With the cam 
off, care must be taken not to allow the cyl- 
inder to drop out and let the upper pins and 
springs spill. Cut a 4" length of brass or 
steel tubing of the same diameter as the 
cylinder and clamp it in the vise; then insert 
the key in the keyhole, turn the cylinder in 
the barrel slightly, and push it out with the 
tubing (Fig. 2). This holds the upper pins 
and springs in place. To prevent accidental 
withdrawal of the tube, wrap a rubber band 
or cellulose tape around both its ends. 

‘With the key still pushed in to full posi- 
tion, examine the cylinder to see that no pin 
sticks out too far or fails to come up flush 
with the surface. Either condition will con- 
tribute to sticky operation. It is easy to file 
down a pin that is too long, but one that is 
too short will have to be replaced. In fact, a 
defective one is usually short since both the 
pins and the key are subject to wear. It isa 
good idea, therefore, to obtain an assort- 
ment of new pins from a locksmith. If you 
are good at estimating, and do not wish to 
leave the lock out of service while you make 
a trip to the locksmith, you might measure 
the distance from the top of the cylinder to 
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their 
a 
slightly countersunk with o drill held in the fingers 


6 £2} Fin is then placed in turn in small 
hand drill and the filed end is round 
bit to remove burrs that might cause sticking 


the bottom of the keyhole before you take 
the barrel out of the door. Then measure 
from the bottom of the key to the bottom of 
each notch, subtract each figure from the 
cylinder dimension, and add a small fraction 
for safety. This will allow you to select a 
small assortment that will not have to be 
filed down much to be the proper length for 
the notches in your key. 

Remove short pins with the aid of tweez- 
ers (Fig. 3) after lifting them with the key. 
Replace with new ones; then, with all the 
pins either flush or above the surface, put 
the cylinder in the vise, key in place, and 
file across them (Fig. 4) until they are per- 
fectly level. The pins are then dropped out 
on the bench in their relative position. Some 
cylinders have a steel ball at the bottom of 
each hole for an easy rolling action when the 
key is being inserted or withdrawn. With 
these, it is a good idea not to remove the 
balls from the holes. If you decide to do 
without the balls, longer pins can be substi- 
tuted for the old ones. 

When the pins have been removed, take a 
small twist drill or countersink in the fin- 
gers, as in Fig. 5, and slightly countersink 
the edge of each hole. The top ends of the 
pins must also be slightly rounded to re- 
move the burrs. They can be held in a pin 
vise or even the chuck of a drill (Fig. 6). 
Reassemble the pins in the cylinder with the 
original well-rounded ends down next to the 
key. 

‘Apply a coat of graphite all over the cyl- 
inder and pins and, by reversing the opera- 
tion in removing it, slide the barrel back on 
the cylinder, but be sure they are turned 
slightly out of line so the two sets of pins 
will not slide over each other and possibly 
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77 When upper pins and springs are token 
out of the barrel, they are returned 
one at a time starting from the back hole 


catch or stick, Attach the rear cam and try 
the key a few times to be sure it works 
smoothly. 

‘When putting the barrel back in the door, 
have the cam in its locked vertical position 
and screw the barrel tight against the spac- 
er collar at the back. The cam must engage 
a lever or arm in the lock case, and care is 
necessary to get it to line up correctly with 
this piece. Occasionally the original posi- 
tion of the barrel may be found not to be 
the best. If so, a collar of a different thick- 
ness or an adjustable spring collar can be 
obtained, If the lock still fails to work 
smoothly, take the barrel out again and run 
@ little lubricating oil into the main lock 
mechanism. 

‘Upper springs rarely cause trouble, but 
if one should break or become damaged, it 
is not too difficult to take it out for replace- 
ment. Some barrels have a top cover or 
slide that can be tapped off with a small 
tool and a hammer to expose the pins. Where 
this slide is not provided, there is nothing 
to do but dump out all the pins and springs 
through the main hole after removing the 
cylinder. 

‘The length of the upper pins is not as crit- 
ical as that of those in the cylinder, but it is 
general practice to match up long and short 
pins so that a long pin in the cylinder, for 
instance, is under a short one in the upper 
part of the barrel. If two long ones were 
put together, there might not be room for 
them to be pressed up into the hole when 
an attempt is made to insert the key. 

In replacing upper pins, the smooth, 
slightly rounded ends should be faced down- 
ward for contact with the cylinder pins. 
Often the top ends have a slight projection 
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at the center that fits into the end of the 
spring, but this is not always the case. 

To reassemble upper pins that have been 
dumped out through the main hole in the 
barrel, use tweezers, as in Fig. 7, and insert 
the back spring and pin first, pushing the 
short length of brass tubing in to hold them 
in place after they have been pressed in with 
the tweezers. After each hole is fitted, the 
tubing is advanced until the barrel is again 
mounted on it. The barrel can then be as- 
sembled on the cylinder by sliding it on in 
the vise. 

Remove the main mortise lock after the 
barrel has been taken out if it should need 
attention. In some cases a small hand knob 
on the inside of the door must be removed 
along with the spindle and main hand knobs 
or thumb latches. After cleaning, oil should 
be applied to the working parts, and weak 
or broken springs should be replaced. 

Latches or dead locks of the surface type 
called rim locks are also a form of cylin- 
der lock. Removing the wood screws and 
taking off the lock case will expose a small 
metal plate through which pass two long 
machine screws that hold the barrel in place. 
When these screws are removed, the cylin- 
der and barrel can be serviced in the same 
way as those of the locks just described. A 
long blade will be found at the back of the 
barrel instead of a cam, but its removal is 
usually easy after a moment's study. 

To complete the servicing job, the face of 
the barrel, if it is brass, bronze, or a similar 
metal, may be refinished to remove corro- 
sion. Use a fine scratch wheel for a dull or 
satin finish, or a cloth polishing wheel with 
stick rouge for a high polish. Either method 
makes an old lock look new. 
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Oscillators—Tuning Forks 


HOW TUBES GENERATE HIGH-FREQUENCY CURRENTS THAT 


LMOST everyone knows how the elec- 
tricity of dry cells and household pow- 
er lines behaves. But the same electrons 
comprising these currents can, under dif- 
ferent circumstances, move in baffling ways. 
They will be transmitted through insulators 
and will be insulated by metal wrappings. 
‘They will follow a fairly direct path, but if 
the conductor loops or winds about, they 
will balk, die out, or escape and wander off 
through space. A hollow tube will prove a 
better conductor than a solid rod, for the 
electrons won't go through metal at all, but 
instead will race across the surface. 

‘The current that acts so strangely is high- 
frequency A.C., a form of electricity that 
only electron tubes can generate and handle 
efficiently. Our familiar 60-cycle household 
current obeys much the same laws as does 
D.C. At 6,000 and even 60,000 cycles, A.C. 
is still reasonably akin to D.C. But at 600,- 


000 cycles it begins to behave peculiarly in 
conductors. 

For example, a plain copper wire will con- 
duct it more efficiently than the same wire 
with a thin plating of tin, even though the 
tin plating increases the cross section of the 
conductor. ‘The reason? The electrons con- 
stituting the current, like all moving elec- 
trons, set up magnetic fields in and around 
the wire. At 600,000 cycles the oscillations 
are so rapid and the fields therefore so 
strong that they force the electrons apart, 
toward the outside surface of the conduc- 
tors. If this surface is tin, a poorer conduc- 
tor than copper, the resistance will be great- 
er than that of an unplated wire. 

At 50,000,000 cycles, or 50 megacycles, 
two loops in a conductor become an induct~ 
ance. So does an ordinary paper condenser 
made of strips of tin foil and paper rolled 
into a spiral, The inductance effect is so 


Radio-frequency induction heaters 
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In the model tin-fusing mill that 
is pictured below, a Westinghouse 
engineer roads the temperature of 
tho plated steel strip os it runs 
past the inductance. A water tank 
cools off the heated, tin-coated 
strip before it is wound up again 
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great that the condenser acts as a choke 
coil—a high inductive resistance. 

Nor will an ordinary dielectric like paper 
do for condensers used at these frequencies, 
When a condenser is charged, an electro- 
static stress is applied to the molecules of 
the dielectric between the plates. These mole- 
cules are thus “stretched” out of their nor- 
mal position, and so store potential energy 
which is released when the condenser is dis- 
charged. But when the condenser is charged 
and discharged 50,000,000 times a second, 
the molecules cannot respond quickly 
enough. The electrostatic energy, instead of 
being stored and released, is expended in 
trying to move these sluggish molecules and 
is dissipated in the dielectric as heat. This 
renders wood, glass, rubber, waxes, and oils 
unsuitable for use as dielectrics in high-fre- 
quency work. Mica serves fairly well. Spe- 
cial plastics and ceramics are also used. 

For the same reason that dielectrics must 
be carefully chosen, any nonconductor in 
the vicinity of a radio-frequency (R.F.) cir- 
cuit will absorb some of the energy and so 
affect the electric characteristics. Conduc- 
tors do the same thing, but for another rea- 
son, The field of energy surrounding a R-F. 
inductance will induce currents in any metal 
near by. Because these circle about within 
the metal itself, they are termed eddy cur- 
rents. The R.F. energy that is absorbed and 
generates these is again manifested as heat. 


FLAME, AND SMASH ATOMS 


Since both conductors and nonconductors 
cause adverse effects, no ordinary dynamo, 
with its iron cores, wire coils, and insula- 
tion, can generate high-frequency current 
efficiently, and this becomes a function of 
the electron tube. 

In building an amplifier, we must guard 
against stray feed-backs—currents from the 
plate circuit that by inductive or capacita- 
tive effects are fed back into the grid of a 
preceding tube. Any feed-back is amplified, 
and the amplified fraction of it that is again 
fed back is further amplified, and so on, un- 
til the amplifier tube goes into oscillation, 
generating A.C. of a frequency that depends 
upon the values of the inductance and capac- 
itance in the circuit, 

Undesirable as this is in amplifiers, it en- 
ables a tube to function as an oscillator, or 
generator of high-frequency currents. An 
oscillator usually includes a condenser, a 
coil, and an amplifying tube so connected 
that some considerable portion of the output 
power is fed back to the grid. This feed- 
back energy must always be more than the 
Joss in the grid circuit. 

Many of the largest broadcasting trans- 
mitters and R.F. induction furnaces are con- 
trolled by the oscillations of a small tube 
such as a 6SK7 or 6J5. Frequently a 6L6 is 
used as the first power amplifier, followed 
by larger tubes, the last of which may be a 
bank of huge, water-cooled, 100,000-watt tri- 
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odes. But whether the firal output is to pow- 
er a cyclotron “atm smasher” or a preci- 
sion electric clock, the oscillator circuit is 
essentially the same. 

In some oscillators, such as those used in 
broadcasting and in frequency standards, 
the output frequency must be mathemati- 
cally exact, but one intended for an R-F. in- 
duction furnace must deliver a heavy output 
current, and the frequency is of little impor- 
tance. An audio-frequency oscillator de- 
signed for testing A.F. amplifiers must be 
capable of generating pure single-frequency 
tones up to 15,000 cycles per second. When 
tuned to 1,000 cycles, it must generate only 
that frequency, and not the second, third, or 
fourth harmonics at 2,000, 3,000, or 4,000 
cycles, 

Superheterodyne receivers, by means of a 
mixer tube, impress the incoming signal on 
one generated by an oscillator in the set it- 
self, and the resultant “beat signal" is then 
amplified. This calls for an oscillator that 
will generate a reasonable amount of power, 
that can be tuned to any of a wide range of 
frequencies, and that will remain at any fre- 
quency it is tuned to. 

A common oscillator is the Hartley cir- 
cult, shown in Fig. 1. ‘The feed-back energy 
is obtained by inductive coupling in the coil, 
through the lower part of which the cathode 
current, and therefore the plate current, 
flows. ‘The coil acts as an autotransformer, 
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and part of the energy appears in the upper 
portion of it, which is connected to the grid. 
Another standard oscillator is the tickler 
circuit (Fig. 2). Here the transformer effect 
between the tickler coil and the grid coil 
supplies the feed-back. 

In the tuned-plate, tuned-grid circuit (Fig. 
3) there is no apparent way for feed-back 
to reach the grid, but feed-back results, 
nevertheless, from the capacitance effect be- 
tween the plate and the grid. This factor is 
always present in any vacuum-tube circuit, 
and is often alone sufficient to cause un- 
wanted oscillation in high-gain amplifiers. 
‘Triodes oscillate readily in this circuit. 

An oscillator with extremely good stabil- 
ity, and one that is not detuned by a change 
in the load on the output circuit, is the elec- 
tron-coupled circuit shown in Fig. 4. The 
oscillator is the triode formed by the cath- 
ode, control grid, and screen grid, the latter 
acting as the plate. The plate proper mere- 
ly collects spurts of electrons passing 
through the screen and suppressor grids, 
and therefore shows an oscillating voltage. 
‘The radio-frequency choke (R.F.C.) permits 
application of a positive potential to the 
plate, but blocks the return of R.F. current. 
A 6SK7 is excellent for this circuit. 

Precision oscillators invariably depend 
upon quartz crystals. These are, in effect, 
supersonic tuning forks; they vibrate me- 
chanically at a frequency determined by 
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os Their frequency 

counted by a synchronous elec- 
tric clock that keeps step with 
every cycle and is regularly 
checked against time signals 
from the Naval Observatory 


The crystal that controls the 
initial oscillation isin the 
insulated compartment below. 
Its temperature is kept with- 
in close limits by thermostats 


their thickness and other physical charac- 
teristics. Put between metal plates, such a 
crystal changes shape to a microscopic de- 
gree when an electric charge is applied to 
the plates. Conversely, if it is set vibrating, 
it will itself generate an oscillating poten- 
tial on its two surfaces. If an applied poten- 
tial is of the crystal’s own frequency, the 
entire system oscillates in harmony, but if 
the applied oscillation is out of step, it meets 
the counter potential generated by the crys- 
tal itself, and oscillation ceases. So the crys- 
tal oscillator circuit (Fig. 5) can generate 
only a signal of the frequency of the crystal. 
The U.S. Bureau of Standards maintains 
radio station WWV, from which only signals 
of certain standard frequencies emanate at 
definite time intervals. Their accuracy of 
about one part in ten million is made pos- 
sible by the multivibrator oscillator (Fig. 6). 
Its frequency is governed by the time re- 
quired for a charge to drain off a condenser 
through a resistance. This interval may be 
from a billionth of a second to a minute. 
‘Unlike the other oscillators shown, this 
one readily generates the harmonics, or mul- 
tiples, of any frequency to which it is tuned, 
and it easily falls into step with any out- 
side frequency near its own that is fed into 
it. A precision crystal-controlled oscillator 
generates the original signal at 1,000,000 


cycles per second. By means of multivibr: 
tor units meshed with it, this signal is 


stepped up to as much as 15,000,000 c.p.s. 
and down to an audio frequency of 440 c.p.s. 

‘One multivibrator unit locked in with the 
other produces a 1,000-cycle note, which is 
amplified to drive a synchronous electric 
clock. This clock is compared daily with 
time signals from the Arlington Naval Ob- 
servatory, and by its dial the engineers of 
WWYV can accurately count the number of 
cycles of any signal they transmit. 

Figure 7 shows a beat-frequency oscilla- 
tor commonly used to generate audio fre- 
quencies. To generate low frequencies with 
an ordinary oscillator would require big, 
clumsy inductances and condensers. This 
circuit can be tuned over the whole range 
of audio frequencies by the tuning con- 
denser C,. 

There are two circuits, one tuned to a 
fixed frequency of, say, 100,000 cycles, which 
signal is fed into coil L;. The other can be 
tuned by C, to from 100,000 to 120,000 cycles, 
If it is tuned at 100,030 cycles, this signal 
fed into coil L, will he out of phase with that 
in L, most of the time, but 30 times a second 
the two will be in phase and reinforce one 
another. This beat frequency, fed to the 
mixer tube, will produce a 30-cycle note in 
the output. The same principle applied to 
radio frequencies makes possible the super- 
heterodyne receiver, the beat frequency (in 
this case called the intermediate frequency) 
usually being 456 kilocycles. 
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HOW TO STOP APPLIANCE STATIC 
Servicing Your Radio 


EW people realize how much of the static 

heard on a radio receiver may come from 
electric appliances in the home. Especially 
noisy are the older types of appliances, for 
much of the later equipment is provided 
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with some sort of built-in filter. Simple 
remedies can be effected by the amateur 
serviceman. Those described below call for 
noise filters put into the appliance circuit 
itself and will prove highly efficient. 


VACUUM CLEANER. Two paper tubular 
condensers are required. Each is rated at 
400 volts, but one should have a capacity 
of .1 mfd. and the other of .01 mfd. It is 
important to have these values correct both 
for this and other filters. The .1-mfd. con- 
denser is connected across the motor, while 
the other is connected from one side of the 
line cord to the metal frame of the vacuum 
cleaner. Sometimes static caused by the 
machine can be reduced still further by 
reversing the plug in the wall socket. 


ELECTRIC RAZOR. This is a noisy trouble- 
maker that will interfere with reception out 
of all proportion to the size of its tiny motor. 
It is, however, the simplest of the appliances 
to filter. Connect a 400-volt, .01-mfd. paper 
tubular condenser across the cord at a point 
near the A.C. motor plug, soldering one 
lead of the condenser to one wire and the 
other lead to the other wire, as shown in 
the drawing at the left. Both the condenser 
and the exposed wire can be covered with 
rubber tape. So secured, the filter will not 
be in the way during use. 


WASHING MACHINE. Two 1-mfd. con- 
densers, one .01-mfd. condenser, and two 
10-amp. fuses will filter a washing-machine 
or home workshop motor. Conne¢t the fuses 
with the two 1-mfd. condensers across the 
input of the motor as in the diagram. Then 
connect one lead of the small condenser to a 
wire put in the circuit between the 1-mfd. 
condensers and ground the other lead to the 
metal frame of the machine, The fuses 
guard against a short circuit. This whole 
setup can be mounted in a wooden box near 
the motor. 


NEON SIGN. Store owners and apartment 
dwellers in buildings having stores on the 
street floor are often troubled with static 
caused by neon signs. The owner of the sign 
can keep most of this static from entering 
the electric lines by inserting two paper 
condensers in the A.C. transformer circuit, 
as shown in the diagram. A 1-mfd. con- 
denser is connected across the transformer, 
and a .0l-mfd. condenser is connected be- 
tween one side of the primary and the metal 
casing of the transformer, which is con- 
nected to ground. 


POPULAR SCIENCE 


SOUND PROJECTION has been so devel- 
oped that, in tests of one new mobile unit, 
readings of 68 decibels have been recorded 
at 3,200’. Other tests have shown it to be 
efficient within a range of from one to 18 
miles. This amplifier is mounted on a two- 
wheeled trailer that can be attached to any 
kind of car, or pulled by hand, for use at any 
spot it is needed. Built into the trailer is a 
self-contained plant making it independent 
of outside power sources. Used with either a 
single horn or multiple horns, the unit is 
capable of broadcasting alarm signals, 
voice, or music within a range of from 100 
to nearly 4,000 cycles. 


PHONOGRAPH-RECORD INDEXING can 
become a pleasant occupation with the new 


record “log” shown at the left, and it can 
prove a great convenience in quick reference 
to album and page number, particularly so 
to the music enthusiast who counts his 
records in scores. The index file is 50 ar- 
ranged that records can be listed by titles 
on alphabetical tabs that can be readily seen 
without thumbing through a number of 
pages. A leatherette binding gives the in- 
genious filing system a neat appearance. 


A LIP MICROPHONE that eliminates background 
noise has been invented for the Army and has many 
possibilities for peacetime use, The mike has two holes 
—one against the lips through which the voice enters 
to strike one side of the diaphragm, and the other on 
the opposite side. Outside noises, being farther away, 
enter both holes with equal force, strike the diaphragm 
from both sides, and neutralize themselves. 


SOLDER HELD IN THE IRON frees one hand for sup- 
porting or adjusting parts when an electric soldering 
iron like that shown below is used. A well in the tip {s 
filled before the job is begun, and the solder runs 
down through a groove. 
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HOME 


AIR CONDUCTS HEAT POORLY when en- 
closed in “dead space” so that the heat can't 
be transmitted by convection. You can 
demonstrate this by fluffing a small ball of 
cotton lightly around the bulb of a ther- 
mometer, as at the right above, and holding 


LAWS OF ACCELERATION affect bodies 
rolling down an incline as much as they do 
freely falling objects. This principle can be 
demonstrated with a marble and a short 
cardboard trough raised just enough at one 
end so that the marble will roll easily. By 
releasing the marble at the upper end of 
the trough and timing its trav- 
el by the ticks of a clock, you 
will discover that it takes the 
marble half as long to cover 
the first quarter of the incline 
as it takes it to roll the re- 
maining three quarters. The 
same acceleration will be evi 
denced on a longer trough, the 
marble rolling nine times as 
far in three seconds as it did 
in one, and 16 times as far in 
four seconds. Acceleration, due 
to gravity, causes it to roll in 
any given time a distance that 
is directly proportional to the 
square of the time. A similar 
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it a certain distance 
from a lamp for a defi- 
nite length of time. Note 
the rise in temperature; 
then squeeze the same 
wad of cotton tightly 
around the bulb, as 
shown in the left-hand 
photo, and repeat the 
test exactly as before. 
The mercury will rise 
much higher in the sec- 
ond experiment, showing 
that the compressed cot- 
ton conducts heat to a 
far greater degree, The 
explanation is that “dead 
air” trapped between the 
fibers of the fluffed cot- 
ton—and not the cotton 
itself —gives the sub- 
stance its chief heat-in- 
sulating properties. Thus, 
wool is warmer than cot- 
ton because its fiber 
structure is such that it 
can trap more dead air. 
This principle is followed 
in the manufacture of in- 
sulating materials for 
houses. Regardless of the form of the mate- 
rial used—wool, pellets, batts, or rigid 
boards—it is so made that there will be a 
maximum of dead-air space to hinder the 
loss of heat. Rigid boards of this type are 
usually of cellular structure. 


formula will hold if the marble is allowed 
to fall freely, the distance being calculated 
by multiplying the square of the time of 
descent in seconds by 16 feet, the distance 
a free-falling body travels in the first sec- 
ond. The formula is: space equals half the 
acceleration of gravity times time squared. 


CENTRIFUGAL FORCE is applied to steam- 
engine and phonograph-motor governors in 
a manner that can be simulated with a 
hand drill, some wire, two short bolts, and 
a hexagonal pencil arranged as shown 
above, The six-sided pencil will keep the 
wires from slipping as the assembly is 
whirled in the drill, yet allow the lower 
loop of wire to slide up and down, while a 
thumbtack holds the upper loop in position. 
‘The faster you spin the drill, the higher the 
bolts will rise. Suitably applied, this force 
closes a steam feed valve, or applies friction 
to a phonograph motor, to keep the speed 
constant. 


ATUG OF WAR between two balls mounted 
on a shaft, which in turn is mounted in a 
wooden frame that can be rotated as shown 
in the photo, involves a centrifugal principle 
that illustrates the mutual rotation of the 
earth and the moon—a matter of mass times 
velocity. Use either clay or wooden balls 
tied together with a short cord, and note how 
either the large ball or the little one will 
pull the other in its direction, depending 
upon how far each is from the axis of the 
frame when the frame is rotated. At one off- 
center spot the two balls will exert the same 
pull, both having the same momentum 
though their size and speed are different. 


ATMOSPHERIC HUMIDITY can be meas- 
ured on a hygrometer actuated by a human 
hair that reacts to the dryness or dampness 
of the air. One end of the hair, which 
should be about 4” long and washed in 
cleaning fluid, is attached to a fixed point. 
‘The other end is wound around and fastened 
with sealing wax to a large-eyed needle 
mounted between two standards, as in the 
photo. The holes of shirt buttons act as 
bearings on which the needle turns like a 
shaft. A pointer, secured through the eye 
of the needle, will rise in dry weather as the 
hair shrinks and twists the shaft. On a 
damp day, the hair will stretch, letting the 
Pointer fail. 
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URON 


Generously Supplied by Nature, 

This Vital Element and Its 

Compounds Play a Tremendous 

Role in Man‘s Everyday Life 
By LOUIS TEICHMAN 


IRON, in its pure, solid state, is rarely found 

in nature. Its occurrence in meteors indi- 
cates that—if the earth is not much differ- 
ent in chemical makeup from the rest of 
the universe—the center of the earth is 
composed largely of iron. It is from the 
earth's crust, however, that we must ob- 
tain the metal, usually in oxide form. 

One way in which iron ore can be convert- 
ed into iron can be demonstrated by this ex- 
periment: Spread about 1 oz. of powdered 
iron oxide along a heat-resisting tube about 
12” long. (Hematite, jewelers’ rouge, or 
Venetian red can be used.) Mount the tube 
on a stand and use a short glass tube and a 
one-holed stopper to connect one end of it 
to a supply of illuminating gas. Fit the other 
end with a stopper carrying a short tube 
drawn out to a point. 

After running illuminating gas through 
the tube until all air is removed, light the 
gas issuing from the nozzle. Then strongly 
heat the section of the tube bearing the 


Affinity for oxygen, one characteristic of iron, 
invites rust. This is avoided by plating with a 
non rusting metal, The nail ot right below hos 
been so treated by immersion in copper sulphate 


ferric oxide. Water will be seen forming at 
one end of the tube. At the end of five min- 
utes turn off the heating flame, but let 
the nozzle flame burn until the tube cools. 
If the contents of the tube are then tested 
with a magnet, you will find that they have 
resolved themselves into pure iron and wa- 
ter, the hydrogen in the gas having com- 
bined with oxygen to form H.0. 

‘A similar reaction takes place in the ther- 
mite incendiary bomb, but here the oxygen 
is removed from the ferric oxide by alumi- 
num, generating very high temperatures. 
To try this experiment, make an intimate 
mixture of three parts of magnetic iron ox- 
ide to one part of aluminum powder, by 
weight. Place a small portion of this mix- 
ture in a flowerpot, covering the hole with a 
piece of paper. (A pail of dry sand beneath 
the pot will catch the molten metal that 
will be formed.) Prepare a primer by mix- 
ing some aluminum powder with powdered 
potassium chlorate, Caution: The latter is a 
tricky, hazardous chemical, sensitive to 
shock and capable of exploding if roughly 
ground with a metallic powder. Using great 
care, stir the ingredients together with a 
spoon, taking only teaspoon-sized quantities 
at a time. Place a layer of the primer over 
the thermite mixture and ignite it with a 
piece of magnesium ribbon, or by adding a 
few drops of concentrated sulphuric acid to 
a small mound of powdered potassium per- 
manganate placed on top of the primer. Use 
caution for, once started, the reaction can- 
not be extinguished, and will take place even 
under water. The iron oxide supplies all the 
oxygen needed to support the reaction, 
which is independent of atmospheric oxygen 
as the oxygen of the F.O, changes places, 
joining the aluminum and leaving the iron. 


The oction of @ thermite incendiary bomb can be 
duplicated sofely with the aid of the apparatus 
below. Drops of sulphuric acid on potassium 
permanganate create @ fuse to ignite the mixture 
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‘The difficulty of separat- 
ing oxygen from oxides of 
iron indicates that iron com- 
bines with oxygen easily. 
We know this to be so 
through our continuous fight 
against rusting. That iron 
will actually burn can be 
demonstrated by the follow- 
ing experiment: Place a 
small amount of potassium 
chlorate in the bottom of a 
test tube and heat it until 
the chemical melts and 
gives off bubbles of oxygen. 
Roll and fit some steel wool 
into the test tube, leaving 
enough wool hanging over 
the top to keep it from fall- 
ing to the bottom of the 
tube, and adjust the wool 
to come within 1” of the po- 
tassium chlorate. Remove 
the wool, heat it in the flame 
of a burner, and quickly re- 
insert it in the tube. A bril- 
lant reaction will take 
place, with small balls of 
molten {ron oxide forming 
on the wool, due to the heat 
of combustion. ‘The rusting 
of iron and the burning 
of iron represent similar 
chemical reactions, differ- 
ing principally in speed. 

Repeat the experiment 
with sulphur instead of the 
potassium chlorate to show 
the formation of iron sul- 
phide. Add hydrochloric acid 
to the iron sulphide and no- 


Iron ore is reduced to iron in the setup below 
©: illuminoting gas is passed over the heated ore 
in the tube. Hydrogen in the gas combines with 
the oxides. Escaping gas is ignited for safety 
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Industrial iron is first cost into huge ingots like that shown above, 
This one, weighing 192,000 Ib., wos heated two wi 
@ temperature of 2,200 deg. Photo courtesy Allis-Chalmers Mfg. Co. 


ks to bring it to 


Best resuits con be obtoined with the some setup 
if pure hydrogen, drawn from @ flask containing 
zine and sulphuric acid, is used instead of gi 
A similor process is employed to moke sponge iron 


tice the odor of hydrogen 
sulphide that resuits. 

Tron and sulphur can be 
used to demonstrate the 
difference between a com- 
pound and a mixture. Mix 
thoroughly some iron fil- 
ings and some sulphur pow- 
der. A magnet will prove 
that the iron still exists in 
the form of an element. 
Now place the mixture in 
a test tube, and heat. Once 
started, the reaction will 
spread with a glow 
throughout the tube, and 
continue without further 
heating until all of the iron 
has combined with the sul- 
phur in the compound iron 
sulphide. No attraction 
will occur when the FeS 
is tested with a magnet. 

Rust can be prevented 
by coating or plating iron with a metal that 
itself does not rust. One way is to clean 
some nails with an emery cloth and place 
them in a dilute solution of copper sulphate. 
‘The nails will become plated with a bright 
layer of copper. 

‘The home experimenter can make blue- 
print paper by mixing equal volumes of a 
10-percent solution of potassium ferricya- 
nide and a 10-percent solution of ferric am- 
monium citrate. Brush the solution on paper 
and allow it to dry in the dark. To make a 
simple print, place a key or a photographic 
negative on a small piece of the prepared 
paper, and expose them to light. When the 
edges of the paper are seen to be sufficiently 
blue, wash off the chemicals in running wa- 
ter and allow the print to dry. 

Many interesting experiments can be per- 
formed to show the two forms in which iron 
compounds exist. Clean some nails by plac- 
ing them in hot, dilute hydrochloric acid. 
Rinse the nails in hot water and place them 
in fresh hot hydrochloric acid in a clean 
beaker. Heat for five minutes and then 
lower the flame to a point where the solu- 
tion will just be kept hot. As long as the 
solution is hot and in contact with the nails, 
the iron compound will remain in the form 
of ferrous chloride. But if allowed to cool 
while exposed to air, the ferrous chloride 
will be oxidized to ferric chloride. The oxi- 
dation can be hastened by adding a few 
drops of hydrogen peroxide. 

Add a few drops of ammonium hydroxide 
solution to some of the hot ferrous chloride 
ina test tube. The resultant white precipi- 
tate of ferrous hydroxide turns to brown 
ferric hydroxide when exposed to air, or 
when peroxide of hydrogen is added to it. 
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print paper can be made by brushing mixed solutions of 
of potassium and ferric ammonium citrate on a piece of ordinary paper 


icyonide 


Now add a few drops of potassium ferro- 
cyanide solution to the hot ferrous chloride, 
and there will be formed a white precipitate 
that will turn blue when exposed to air, or 
when oxidized by hydrogen peroxide. 

Repeat the same experiment with potas- 
sium ferricyanide. A dark blue precipitate 
will form at once. 

If potassium thiocyanate is added to the 
ferrous chloride, no reaction takes place. 
On being oxidized, however, a blood-red 
color (ferric thiocyanate) is formed. This 
reaction distinguishes ferrous and ferric 
compounds from each other. 

An iron ink can be made by adding a solu- 
tion of tannic acid to the hot ferrous chlo- 
ride. If the resulting solution is exposed to 
air, a permanent black color is obtained. 

‘The structural uses of iron are so well 
known and taken for granted that few give 
thought to the other ways this metal exerts 
its influence upon modern economy, and 
even life itself. For example, vital oxygen 
is carried to every cell in the human body 
by hemoglobin—the iron compound in 
blood. Other iron compounds are essential 
to the dyeing of shoes and numerous arti- 
cles of clothing. Camera lenses, and even 
the fillings of teeth, are polished with that 
simple iron compound called jewelers’ rouge. 
Designs for iron structures are put on blue- 
prints, also made with an iron compound, 
before they become a reality. 

Great strength was added to iron, and a 
new field was opened for it by the invention 
of steel. Iron alone is a hard, tough metal, 
but its resistance to torsion and compres- 
sion is vastly increased when the steelmaker 
includes small amounts of carbon in the 
manufacture of his finished product. 
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How much do you know about chemistry ? 
Try to select the correct answers to the 


What is this phenomenon? 
1s it lixivation, calibration, 
regurgitation, or ionization? 


mea ww PN 


Before water freezes, must it 
lose its heat of fusion, heat 
of solution, or atomic weight? 


wwii 


questions below, and then turn the page up- 
side down to see how many you got right. 


@ 


Does this figure symbol 
periodic system, hy 
the benzene ring, or @ vitamin? 


@ 


To make o cone, would you 
stuff filter paper in @ funnel, 
twice fold it double, or cut it? 


ture of gasoline with ether, 
steom, air, or voporized oil? 


Made to move faster, molecules 


become radioactive, fluoresce, 
‘get hot, or turn into crystals? 


When iron rusts, does it 
get lighter, stay the same 
weight, or grow heavier? 
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the frame, which was built up of 1” angle 
MOTORIZED iron and 3/16” by 1” pieces of wrought iron 
bolted together. Both the electric motor and 
the gas engine shown in the photos were 


i} fitted with pulleys of the same size as that 
on the input shaft of the gear box. Likewise, 
the pulleys on the ends of the drive shaft 
extending through the gear box were the 
same size as those on the drive wheels. 


Total speed reduction (about 40 to 1 in this 
WEEDS WHILE YOU WALK case) was thus secured through the gearbox. 
For gearboxes of other reductions, make 

By E. W. LEHMANN: compensating changes in the pulleys. 


Hood of Deportment of Agricultural Engineering, 
University of illinois 


|ARTS from all sorts of machines went 

into the construction of this home-built 
garden cultivator that can be powered 
either by an electric motor or a small gaso- 
line engine. Steered by hand like any 
standard push cultivator, the mechanized 
device will save much hard labor as it 
moves with a speed of about 1% m.p.h. 
through ordinary soils. 

Two wheels for the machine were ob- 
tained from a junk yard, and the cleats 
were welded to them. Handles like those 
used on a horse-drawn cultivator were pur- 
chased new, but the cuiltivating units were 
salvaged from an old push-type implement. 
V-pulleys on the drive wheels were parts of 
worn-out auto pumps, while the gearbox was 
taken from a discarded washing machine. 

‘The drive pulleys were welded to the 
wheels, and the axles were welded to slotted 
adjusting plates, ‘The latter were bolted to 


Reaching from the motor 
base to the extension cord 
above, pole 
power line off the ground 
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As a source of power, a gas engine has 
the advantage of making the cultivator 
usable anywhere. The one employed here 
was taken from the same washing machine 
that yielded the gearbox. It was a two- 
cylinder, % hp. unit with a speed of 1,850 
rp.m. Because of its noise, however, such 
a power plant may prove objectionable in 
gardens surrounded by dwellings. On the 
other hand, no one will be disturbed by a 
silent electric motor, but such a unit cannot 
be used in a garden that js not convenient 
to a source of current. 


Farm-Built Tractor Plow Equipped 


CONVERTED from a truck, this tractor 
carries an unusual plow arrangement ma- 
nipulated by two levers, one of which can be 
seen in the driver's hand. Either of the 
two plowshares can be adjusted for depth, 
and raised or lowered separately from the 
driving seat. This feature enables a farmer 
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Operation of the cultivator with the 
electric motor was made possible by pro- 
viding a waterproof power outlet at one end 
of the garden. Between poles erected at 
each end of the plot, steel wire was used as 
a support for the long extension wire used 
to conduct electricity to the motor. The 
cord can be attached to the wire with 
harness snaps, shower-curtain hangers, or 
any similar device that will hold it aloft and 
yet permit its removal. Such an arrange- 
ment allows for cultivation back and forth 
across a garden with only a limited length of 
loose cord to handle. For safety, the motor 
housing should be well grounded to the 
frame of the machine, and the cord should 
be kept off the soil at all times. Motors of 
% bp. are usually adequate unless the soil is 
heavy and easily compacted. 

With either type of power plant, the 
cost of operating the cultivator is very 
slight, amounting to less than two cents an 
hour when the electric motor is used and 
only a little more with the gas engine. 
Common practice is to prepare a seedbed 
first by plowing and harrowing, and then— 
just before planting—to use the cultivator 
for further stirring of the top soil. Weed 
control and aeration of the soil become easy 
matters if the cultivator is used before 
the weeds appear. 


Mounted on the some base that accommodated the 
electric motor, a gasoline engine makes the unit 
prectical for gardens remote from current supply 


h ht and Left Shares 


to plow the length of a field and return 
along the same plowed edge, using first one 
plow and then the other one. The picture 
below shows how the plows are tilted on an 
iron frame that revolves in an arc. Most 
of the plowing mechanism was welded to- 
gether out of scrap pieces of iron, 
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Bombing Tokyo from a Silo 


underneath. Now I saw the first navigation 
chart projected on the screen. As the hours 
dragged by to the steady drone of the 
engines, I watched the fuel “simulatedly” 
used up. With the help of my copilot, I 
adjusted the throttle for best economy; we 
had a long trip ahead. I set the turbos and 
the manometers, and tuned in the radio for a 
broadcast to pass the time. Later, I noted 
that the local radio for Orlando, Fla., was 
even made to fade. Then the operator tuned 
in on our first destination, Trinidad. The RDF 
needle became more and more sensitive as 
we approached South America. In seven 
hours, the coast of this continent, seemingly 
coming out of the blue-green Caribbean, slid 
under the ship on the screen. We had been 
averaging 300 miles an hour and, as Port 
of Spain went below, we even followed the 
“military corridor of approach,” for this was 
actual training for war. After landing at 
‘Waller Field, we climbed down the ladder to 
the ground, to wait while the ship was re- 
serviced. Coffee would taste mighty good 
now! After all, we'd really been in that 
cockpit nearly eight hours. Stepping off the 
ladder, we walked through the dim light 
to the open sunshine—the terrain looked 
just as green as I expected Trinidad to ap- 
Pear, but the pine trees looked too much like 
Florida. I saw a couple of Wacs and then 
a Coca-Cola truck and began to come out of 


ys passed, I went on longer navi- 
gation flights and finally came to Africa. 
All along that trip I'd look at the dark 
heavens where the stars were “simulatedly” 
covered with an overcast. The trackless 
waste of darkness below could be the ocean 
or the black jungle. Every now and then, 
T’d hear a voice, “Okay, Joe, turn on the 
stars,” and overhead would appear the 
friendly collimated lights. I saw our navi- 
gator's sextant light flash for a few seconds 
as he shot our position. I could see the Big 
Dipper almost on the horizon, and I knew 
we were near the equator, Then I’d prove it 
by finding the Southern Cross, and I'd call 
“Corona Australis” to my navigator to show 
him how smart I was. There would be 
Cassiopeia and the Pleiades, too. Suddenly 
a rude voice called out, “Turn out the stars,” 
and overhead they flickered and went out. 
It was dark as hell again, and lonesome. 
‘Then there would be the steady drone of 
the engines as we pitched and tossed in a 
man-made storm. 

When daylight came and I could see the 
sereen, which was our world, I began to 
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tense, because the terrain was the approach 
to Tokyo. As we made our corrections to 
arrive over the initial point for the bombing 
run, I heard the rude voice call out, “Turn 
on the clouds.” Then quickly, part of the 
earth was hidden and dark stratus clouds 
drifted across the screen. Through a rift in 
them, I saw the island that was our initial 
point. I turned to the correct heading, and 
there was the target ahead—I had studied 
these landmarks so long on my maps that 
they were familiar to me. I called my 
bombardier on the interphone, “It’s all yours, 
George. Take her away.” From there, he 
would fly the ship to the target. The rude 
voice now called, “Put in the wind drift,” 
and the clouds seemed to drift crossways. I 
knew then the operator was making it 
tough. We now were approaching the target 
with it lied up in the bombsight. I heard 
and felt the bomb-bay doors opening, and 
my heart beat faster. The ship lurched as 
Z involuntarily pulled back on the wheel. 

When George called, “Bombs away,” I 
took the controls away from the AFCE. It 
seemed just like the time we had bombed 
Rangoon. I looked out hurriedly into the 
blankness of the cockpit windows, half ex- 
pecting to see Zeros with their red-circled 
insignia gleaming in the sun, but my eyes 
met only darkness. As I gazed down at the 
city of Tokyo, I ducked my head, for ack-ack 
should have been bursting. Then I knew 
that the only thing which the inventor had 
missed was an automatic gadget down on 
the floor to shoot a Very pistol or a Roman 
candle at us while the operator fired a few 
firecrackers. 

‘Then the bombs struck! After the time 
of fall had elapsed, there flashed on the 
screen a little light which show their point 
of impact. It was perfect! I actually 
couldn't control myself—I yelled as loud as 
I could, for our bombs had scored a direct 
hit on the Emperor's Palace! 

‘The excitement has been too much for me; 
I take evasive action for a few minutes on 
the return flight anyway, but I'm just too 
fagged out. I turn the ship over to the 
younger copilot, who didn’t see it all, and 
try to get my nerves settled. 

‘Even after I open the silo door and walk 
out into the sunshine of Florida, it's going 
to be hard to settle down to an ordinary ex- 
istence again. I'm going right down town 
and buy a local newspaper, for two reasons: 
First, I want to see what town I'm actually 
in; and second, I went to see if Tokyo wasn't 
bombed today by a four-engine bomber. 
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How to Read Aerial Photos 


gets such as railroad yards, oil tanks, and 
canal locks are virtually impossible to con- 
ceal from aerial cameramen. Locations of 
chemical works, arms factories, pipe lines, 
and other objectives are known to industri- 
alists all over the world, and picking them 
out on reconnaissance photos offers little 
difficulty. Even when they may be shifted 
from place to place, the secret is hard to 
keep. From much-bombed Bremen, the 
great Focke-Wulf airplane assembly plant 
was moved to Marienburg in East Prussia, 
farther than Allied bombers had ever pene- 
trated into Germany. Just the day before 
Reichsmarshal Hermann Goering was to 
dedicate one of its new buildings, the U. 8. 
Army's Eighth Air Force spared him the 
trouble by razing the whole Marienburg 
plant to the ground. In this case, one of the 
clearest air photos ever taken leaves no 
doubt of the havoc wrought by precision 
bombing. 

‘Less conspicuous clues often reveal the ex- 
tent of destruction. A factory with a chunk 
missing or with gaps in its roof probably 
has suffered heavy damage from a near-by 
hit and flying debris. Shapes like open 
boxes are the shells of bombed-out buildings. 
‘Tops of walls still standing appear white, 
because the crumbled surfaces reflect sun- 
light. A checkerboard pattern of bright 
spots in the shadow of a wall indicates sun- 
light streaming through the window spaces 
of an unroofed structure. An indistinct, 
blackened heap vaguely resembling the out- 
line of a building signifies a ruin gutted by 
fire. A white splotch, practically free of 
shadows, shows where a bomb hit; and 
signs of damage will radiate from it. If the 
white scar is more or less oblong, a whole 
building has been blasted from its site. 

By comparing “before-and-after” pictures 
of bombing, some of which are reproduced 
here, a beginner quickly gets the idea. And 
a professional photo interpreter, aided by 
industrial technicians and statisticians, can 
estimate with remarkable accuracy the 
daily loss to the enemy in gasoline or ball 
bearings; the percentage of his total re- 
sources that this figure represents; and the 
time that it will take to get any reparable 
plants back into production. 

Latest. refinements of aerial photography 
—notably, improved natural-color and relief 
processes—come to his aid. New color film 
permits views to be taken from planes speed- 
ing faster, or in less favorable light, than 
ever before. Their realistic hues unmask en- 
emy attempts at camouflage that might go 
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unnoticed in black-and-white photography. 

Relief views, which show objects in three 
dimensions, take the flatness out of aerial 
pictures. Here is an ordinary aerial photo- 
graph of what looks like a smooth beach, 
suitable for an invasion landing. A relief 
picture shows, instead, a high cliff from 
which a few gunners could mow down any 
would-be invaders. Probably, signs of relief 
in the flat picture—such details as stream 
courses—would prevent a photo interpreter 
from being misled, but a quick glance at 
the other view saves time and effort. 

‘As for the man who makes the pictures, 
it need not be supposed for a moment that 
enemy forces look on complacently while 
he photographs their installations. At all 
costs, their object is to prevent him from 
getting back to his base with the views. 
‘Therefore, it is easy to imagine the frus- 
trated wrath of a group of American air- 
men in India. At regular intervals, a Japa- 
nese airman, whom they nicknamed “Photo 
Joe,” paid them visits. Between clicks of 
his shutter, he radioed insults in perfect 
English, confident that they had no plane 
capable of reaching his high altitude in time 
to catch him. Then the Yanks stripped a 
P-40 of everything but guns and climbing 
performance. Right on schedule, “Photo 
Joe” reappeared with his taunts—just once 
too often. 

Fortune gave a different twist to a Euro- 
pean incident when an American pilot, at 
the completion of a photographic mission, 
found an Axis fighter plane closing in on 
either side of him. Just at the moment their 
guns spat fire, he climbed sharply. While 
his enemies shot each other down, he made 
good his escape! 

Freak engagements like this may be rare, 
but daring exploits of flying cameramen 
are legion. For there is military information 
of inestimable value in the pictures they 
bring back—if you know how to find it, 


Chemical Coating Gives 
Protection to Metals 


ZINC and cadmium surfaces become cor- 
rosion-proof when dipped in a chemical bath 
developed by the Rheem Research Products 
laboratories, Baltimore, Md. The wartime 
advantage of this treatment is that chromi- 
um, the former protective agent, can be 
transferred to other uses. When applied, the 
thin solution does not alter the dimensions 
of metal parts. 
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Fleet for Invasion 


Two powerful Diesel engines drive twin 
screws; there also are three auxiliary Diesels 
which provide power for operating the bow 
doors, ramp, and ventilating fans. LST's 
carry a heavy armament of antiaircraft and 
dual-purpose guns, and are manned by crews 
of eight officers and 85 enlisted men. They 
carry large numbers of tanks or other 
mechanized weapons, and heavy deck loads 
of trucks, smaller landing craft, or other 
cargo. 

LCT’s—Landing Craft, Tank—are Diesel- 
powered steel landing lighters developed 
from similar British craft. They are a little 
over 100 feet long, are armed with anti- 
aircraft guns, and are of such shallow draft 
that they can drop their bow ramps and 
land their loads of medium tanks or guns, 
trucks, or jeeps on even gently sloping 
«beaches, ‘They are built in three sections, so 
‘that they may be taken apart for long- 
distance transportation on LST’s or cargo 
ships. 

Originally designed by our Navy to meet 
British needs, the LCI—Landing Craft, In- 
fantry—has become an important vessel of 
our invasion armada. It played an important 
part in our Sicilian and Kiska operations. 
LCI’s are over 150 feet long, are as smart- 
looking as destroyers, and are seaworthy, 
powerful, and heavily armed. Although they 
are capable of crossing the Atlantic, they 
also can be beached in shallow water, and 
land about 200 doughboys by means of twin 
ramps which are lowered at either side of 
their bows. 

‘When the building of the first billion- 
dollar section of our invasion armada was 


How Axis Land Mines 


S mines. Besides their horrible man-killing 
characteristics, they have a high strategic 
value in slowing up an enemy attack. The 
specialists whose job it is to clear them out 
have resorted to many stratagems—driving 
a herd of hogs or a flock of sheep through 
a mined area, bombing it from the air, blast- 
ing it with artillery fire, or working it over 
with bangalore torpedoes, which set off the 
mines by sympathetic detonation. All these 
means work with some degree of effective- 
ness; but eventually the mine fields have 
to be cleaned out by hand—locating the 
remaining mines with magnetic detectors, 
digging them up, removing their firing 
devices. The process is just as minute in 
villages deserted by the enemy, where sap- 
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undertaken, all shipyards and most boat- 
building plants were working at full ca- 
pacity. New sources of production had to 
be found, and numerous contracts were 
awarded to industrial concerns, located 
along inland waterways, which had ex- 
perience in steel fabrication but knew 
nothing about ship or boat building. Work- 
ers had to be trained. But all who had a 
part in the big job, down to the newest girl 
working for a subcontractor turning out 
the smallest part, were told that they were 
helping to build “invasion boats.” That was 
enough. They got thousands of landing 
craft finished in time to make possible our 
first land offensives against the Nazis and 
the Japs. 

While the boats were being built, the Navy 
was training crews to man them. Handling 
landing craft, no matter what their size, in 
all conditions of weather and surf and 
against determined opposition from the 
shore, is a job which takes plenty of know- 
how and as much courage and physical en- 
durance. Many of the sailors now manning 
landing boats in active service—a number 
of them already have won decorations for 
bravery—received their training at the Am- 
phibious Training Base near Norfolk, Va., 
or at one of the several other landing-craft 
training bases in the Chesapeake Bay area. 
‘These training establishments all are part 
of the Atlantic Fleet Amphibious Training 
Command of Commodore Lee P. Johnson. 
So is Camp Bradford, also near Norfolk, 
where troops ready for overseas service are 
given a brief and strenuous course in in- 
vasion techniques. 


Work 


pers must carefully search for booby traps. 

Every move of the Allies into Axis terri- 
tory raises new problems for our mine ex- 
perts, and since land mines are essentially 
defensive weapons, the Nazis are particular- 
ly ingenious in their use. But we have 
learned most of their tricks. Better yet, 
we have in our own secret arsenals mines 
which can top the best of those the Axis 
has thus far revealed. There is no doubt 
that as invasion progresses the Allied forces 
will be using penetration tactics to do a 
job of offensive mining. Then the Axis will 
find that the terrors packed in their Tellers 
and S mines were just a small sample of 
what can actually be stowed away in a 
bundle of TNT. 


(Continued from page 130} 
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WRIGHT 


POWERS 


12. in rted power pW, plone picks up of ot 
300 MPH Impact compresses 10 7.49 Ibs / 
a1, roses temperature 16°. One pound of 
‘nr now compressed 10 occupy 22.8 cu. I 


‘2. enclonre behind engine, presture drops to 
7.23 Ibe /sqin even hough omparoure 1s rted 
to 150° F One pound now occupar 31.0 cu fh 
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A Direct Approach to Cooling 


All aireraft engines are cooled by air, whether it 
passes through a radiator containing intermediate 
coolant, or flows directly across finned cylinders. 
Wright has produced both types of engines, but 
today the Cyclone, cooled directly by air, develops 
more power for its size and weight than any other 
powerplant of any type. 

Years ago, air cooled engines were mounted in 
the open, without cowling, While this provided 
reasonable cooling, it created high drag. Present 
powers and speeds have resulted largely from 
improved cylinder finning and scientific cowling. 
each increase in number and depth of fins, 
engine powers have gone up. In 10 years the rat- 
ing of the Cyclone 9 has been raised 80% with- 
out increase in displacement. The latest develop- 
ment in cylinder design, a forged head with ma- 
chined fins, permits another 15% increase in power. 


Better heat conductivity of the forged metal, plus 
extra deep fins, make these new cylinders the easi- 
est of all to cool, 

In cooling an engine, still air is picked up and 
swept along momentarily at plane speed, then re- 
turned to surrounding air. Unless it is ejected by 
the cowl at approximately the same speed with 
which the plane picked it up, the forward velocity 
which it retains represents a serious loss of energy. 
The reduced cooling effort required by the Cyclone 
permits reduction of this drag to negligible values 
in high speed flight, as shown in the illustration, 

Simple and direct air cooling is a feature which 
makes the Cyclone an economical source of power. 
‘The payload advantage and ease of maintenance 
means additional revenue dollars for the operator, 


WRIGHT CYCLONES PAY THEIR WAY 


Mercraft Engines 


No Supermen Needed 


tion of any special test equipment that was 
carried in the first models, the instrument 
board must carry only a few fuel gauges, 
air-compressor tachometers, and flight in- 
struments. The jet-engine instruments, of 
course, would be in pairs for the two units. 

As these engines are located near the 
thrust line of the aircraft, for obvious rea- 
sons, the maneuverability must be excellent; 
engine and propeller torque is absent, and 
the power thrust is steady and constant. 
‘With no propeller-blade pitch to influence 
performance under varied flight attitudes 
and conditions, the handling of the plane 
must be thrilling and effortless. The lack of 
vibration and engine noise reduces pilot 
fatigue to a minimum, Even at high speed 
and at its extreme altitude the craft “acts 
as most conventional planes do,” according 
to a pilot who has flown it. 

Incidentally, the first to fly this American- 
designed jet-propelled plane was Robert 
Stanley, chief test pilot of Bell Aircraft, 
who achieved fame before the war as one of 
America’s outstanding soaring pilots and 
designers of motorless (and propellerless) 
aircraft. 

With the jets to the rear, none—or prac- 
tically none—of the jet noise reaches the 
pilot, who is conscious only of the rushing 
sound of air about the closed-in cockpit. 
‘The propellerless nose also offers an ideal 
location for armament and is likely to con- 
tain a wide variety of guns for the reason- 
that none of them would need synchroniza- 
tion with propellers, 

‘With Bell the pioneers in the use of such 
armament as the 37-mm. cannon, it is likely 
that similar firepower will be carried in the 
new fighter, possibly in multiple units. There 
might also be .50 caliber machine guns, long 
a favorite of the AAF for combat use and 
employed in connection with cannon in the 
P-38 Lightning, whose nose is similarly de- 
‘void of a propeller. 

‘The take-off of the plane, while not un- 
usual, should permit excellent climb angle 
with no stall danger, for in a jet engine the 
power is steady and there is no need to con- 
tend with changing propeller pitch. New 
advances in wing design, and the success of 
the laminar-flow wing in the Mustang P-51 
as built by North American, might suggest 
that a similar airfoil was used here. 

Combat damage to the jet units should be 
no more of a hazard than similar damage 
to an orthodox power plant. While the per- 
formance on one tube, if possible at all, is 
shrouded in military smoke screens, we may 
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assume that adequate allowance for such 
performance has been made. 

Certainly, with all power jets out of com- 
mission the craft offers no more hazard to 
the pilot than any orthodox craft now in 
operation. In fact, there are many advan- 
tages favoring the jet-propelled ship in case 
of a forced landing. There is no heavy en- 
gine in the nose to produce vicious spin or 
dive characteristics, no whirling prop to of- 
fer possibilities of further damage, and no 
nose weight to promote rapid sinking in case 
of a water landing. The absence of a pro- 
peller reduces combat hazard still further. 

The performance of the Bell craft in a 
dive must be phenomenal. With no propeller 
to hold it back it must build up supersonic 
speeds rapidly. These have been attained in 
orthodox craft in spite of the retarding ef- 
fect of the huge area of the revolving props 
ahead of them and the large cross section 
necessary to accommodate the power plants 
driving them. In the sleek, ultra-stream- 
lined Bell, with no propeller “brake” and 
plenty of jet power urging the craft on, the 
dive speeds must be almost incredible. 

Ordinary combat maneuvers must be pos: 
sible, for again this is a military aircraft 
and the power is normal in action. ‘The 
thrust from the engines produces a blast of 
air comparable to the prop stream from a 
propeller. Only in manner of production is 
the push from the engines different. ‘The 
performance of the plane, judging from pub: 
lished reports of calculated jet-aircraft per- 
formance, must improve with the altitude. 
True, at high levels there is not the same 
density of air behind for the craft to push 
against, but to offset this there is less den- 
sity ahead to offer resistance 

‘How the plane was moved across the con- 
tinent to the Army field for testing has until 
now remained a secret known only to the 
accompanying guards and technicians. 
Now it can be told, however, that at one 
time the ship was fitted with a dummy 
wooden propeller which successfully hid its 
novel nature, and that the hangar in which 
it was housed was reported to contain a 
project for improving sewing machines. 

One of the best-kept secrets of the war, 
the jet-propelled plane still keeps plenty 
to itself that can not be read between the 
lines and assumed from common knowledge 
of aircraft and jet performance. Rest as- 
sured, however, that our boys will have no 
trouble with the new jet planes. Whatever 
trouble develops from their use will be ex- 
perienced by their opponents in combat. 
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Contrary to popular belief, to- 
day’s slow driving dirties spark | 
plugs quicker. Regular cleaning | 


and adjustment are more neces- | 


sary. When you need new plugs, | 


| 


get the longer life that is engi- | 
neered into AC Spark Plugs. | 


UGS 
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The Mars Makes Good 


(Continued from page 84) 


these spaces would have been bomb bays, Most of 
the corgo, however, is stowed in the big fuselage 


Though nothing was visible of blacked- 
out Hawaii below, the line on the big chart 
showed we had nearly reached the island of 
Molokai. Navigator Witherspoon and the 
skipper bent over the big chart-table. Unless 
‘we were to land in darkness, we had nearly 
two hours of flying time to kill, so we turned 
right on a dog-leg north of Molokai and just 
idled along for three quarters of an hour or 
so. When we turned south again, the South- 
ern Cross hung low in the sky over Molokai 
—an auspicious welcome to Hawaii. 

We flew in close to Oahu and circled. 
‘Then, dropping altitude without a quiver, we 
swung around Diamond Head and slid into 
Honolulu Harbor just as the sun was rising. 

“Stand by for landing!” 

This time we didn't bother to put on life 
jackets. As far as we were concerned, old 
“Moby Dick” had made good. With never 
a bump, we landed on the glassy surface 
and taxied up to our berth. 

The navigator’s clock showed 7:42. Chas- 
ing the sun, we'd gained 2% hours on the 
clock, and our flying time for the trip was 
15 hours nine minutes. We knew that with 
equally good weather Bill would make it 
next time in about 13. 

Out here in Hawaii they stop you in the 
street to ask questions when they learn you 

(Continued on page 208) 
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The Story of 
“Colonel” L. A. Hawkins 


ODFATHER to most of 

the developments in 
General Electric’s Research 
Laboratory is Laurence A. 
Hawkins, He has coined such 
names as thyratron and phano- 
tron for so many electron tubes 
that he has created a new 
language! The electrical in- 
dustry calls it “Greco-Sche- 
nectady.”” 


Though he entered Williams 
College intending to study 
law, his interest was slanted 
toward electricity during sum- 
mer work at the Stanley Elec- 
tric Co. in his home town of 
Pittsfield, Mass. So in 1897 
he took his new B.A. 
Williams to the Massachusetts 
Institute of Technology, where 


192,000 employees 


goods end buying over @ mi 


s later he was gradu- 
an electrical engineer. 

Back to the Stanley he went 
then, and when it merged with 
General Electric he went to 
Schenectady as a G-E patent 
lawyer. In a few years he was 
made engineering assistant to 
the director of the Research 
Laboratory. Later he became 
executive engineer, a position 
which he has kept for thirty 


During these thirty ye: 
Larry Hawkins has trans! 
laboratory science into engi- 
neering terms and vice versa. 
The practical applications of 
scientific discoveries have been 
is responsibility, and explain- 
ing those applications to the 
rest of us has been no small 
part of his job. As the “Larry’ 
of the “House of Magic’ 
shows, which the late Floyd 
Gibbons broadcast, he became 
the voice of the ‘laboratory. 
And he gained such a wide 
reputation as a story teller that 
he was made a Kentucky 
colonel, along with Will Rogers 
and Irvin S. Cobb! 

Larry Hawkins is a firm be- 
liever in the “scientific att 


tude”—the basing of opinion 
on facts that can be proved. 

too, for 
he believes that applying this 
attitude to social and eco- 
nomic problems might, in 
time, solve them. General 
Electric Company, Schenec- 
tady, N.Y. 


Laurence A, Hawkins 


Hear the General Electric radio 
programs: “The G-E All-girl 
Orchestra” Sunday 10 p.m. 
EWT, NBC—“The World 
Today” news, every weekday 
6:45 p.m. EWT, CBS. 


f the General Electric Company ore on their jobs producing wor 


in dollars of War Bonds every week to hasten victory. 


GENERAL @ ELECTRIC 
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2PHERE’S BEES 


One Reason why moderns wear fewer 
clothes is because they must move faster 
than folks did in the old days. The tempo 
of things has changed. 

But changes haven't all been a matter of 
subtraction. In the case of tapered roller 
bearings, a new, faster-moving age called for 
addition—addition of rollers to stand heav- 
ier loads and shocks. Tyson Heavy-Duty 
Bearings answer that need. 


BS TYSON BEARING CORPORATION, 


TODAYS 


HEAVY - 


pic CHANGE 


‘Tyson actually added thirty percent more 
rollers, on the average, size for size! This 
single improvement has virtually doubled 
bearing life for Tyson users. For every heavy- 
duty job, Tyson “All-Rolls” Bearings are 
the most advanced . . . toughest . . . long- 
est lived. 


eae 
The big name in bearings today is... TYSON! 


MASSILLON, OHIO 


4 


ey 
Ty) 


= 


DUTY BEARING 


*® LET'S ALL BACK THE ATTACK x 
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@ If you expect your car to outlast “the 
duration,” keep an eye and an ear on 
the engine — especially the piston rings. 

Worn-out rings bring double-trouble. 
They waste oil and gasoline, and often 
cause dangerous cylinder wear. 

It's wise to have your motor service 
man inspect your engine regularly. 

He will tell you when the rings need 
replacing and show you how to save 
oil, check cylinder wear and improve 
engine performance — with Hastings 
Steel-Vent piston rings. 


HASTINGS MANUFACTURING CO., HASTINGS, MICH. 


poe” ‘Mig. of Canada, Ltd., Toronto 
+ It's a privilege to buy War Bonds 


Taaph on of feunyoigp 


Cantle one cyltudoe walls 
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FINISHING TOUCH 


-.-TO SPEED THE GOOD SHIP 


‘Here you see a ship’s propeller blades being given 
‘@ last-minute dressing-to add that fraction-of-a- 
knot speed which may mean the performance of 
some vital war errand in the nick of time. 
‘As on thousands of equally unusual jobs, there 
no substitute for the combination of human skill 
and The right file for the job. 
With metals, alloys and other materials increas- 
in variety, the latter becomes a more and more 
sportant requisite~in shipyard, plane factory, 
industrial plant, machine shop, of tool room. 
Nicholson and Black Diamond brands comprise 
literally thousands of kinds, cuts and sizes of files. 
Included are many special purpose files for such 
materials or operations ess steel, alumi- 
num, brass, lead, plastics, foundry castings, 
die making, lathe filing, saw sharpening. 
Twelve perfect files 


“FILE FILOSOPHY," A 48-pay 
able to shop foremen, mac repair shop 
operators, mechanics, mechanic ines.” Pro- 
fusely illustrated, high-lighted with information on 
kinds, use and care of files. Address: 


NICHOLSON FILE CO., 19 Acorn St, Providence 1, mal RUS A 
(Alao Conadian Plant, Port Hope, Ont.) 


NICHOLSON 
FILES FOR EVERY wits, 


PURPOSE Usa 
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The Mars Makes Good 


came over in the Mars, Hawaii is aching to 
know all that military secrecy will permit 
to be known about the planes that speed 
passengers and cargo across the vast 
reaches of the Pacific. 

Today, Hawaii teems with uniforms. She 
is the great advance base in our island-to- 
island campaign as it gathers strength to 
drive the Japs from the South Pacific and 
back upon the Land of the Rising Sun. 
Pearl Harbor and Hickam Field are among 
| the greatest air bases in the world. A never- 
ending line of planes and ships cuts across 
the 2,400 miles that separate these islands 
from the mainland, and from these islands 
other lines stretch out like fingers to every 
point where American troops are fighting 
in the Pacific. When peace comes, Hawaii 
will again be what she used to be—the 
crossroads of commercial traffic between 
us and the Orient, 

Hawaii knows that flying is here for all 
time. The war has made this island people 
intensely air-minded. Steamship companies 
are already planning to supplement their 
| service with fast air lines. They speak of 
| bringing passengers from the mainland here 
| by air for as little as $125, and Hawaiians 
| are intent on learning what kind of ships 
| will be landing here in those days to come. 
| Some believe they will be big land planes 

like the Douglas C-54, or big, fast ships like 

the Liberator, which can span the distance 
to the mainland in nine hours. But many 
feel they will be giant sea birds like the 

Mars. They point out that the big land 

transports must carry four or more tons of 
| landing gear not needed on an ocean hop, 

that they are voracious gas-eaters; that 
they require tremendous, deep-laid runways 
on which to land with a full load, while the 
big flying boats can land on any good- 
sized lagoon—of which there are many not 
only in these islands but all through the 
South Pacific. 
Not very fast, but roomy and comfort- 
able, able to carry far more weight than 
| any other plane yet seen, ships like the Mars 
| may be our luxury airliners for transocean 
travel after the war. 


Subscribers in the armed services 
who notify us of change of address 


are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 


POPULAR SCIENCE 


For Texcel is an improved ay 
Whose ‘stick-um! bondi a 

It wont come off, it wont dry oul 
Before the judgment dawn. 


G ince all the Texcel Tape that? made 
Is being used for war, 
Buy Bonds and Stamps ‘til Victory 
Returns it to your Store. __ Made by 
: Industrial Tape Corporation 


2 ‘A Division of 
3 Johnson & Johnson 
p New Brunswick, N.J. 
CELLOPHANE TAPE — STICKS WITH A TOUCH 
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PPM Leavers DO THINGS FIRST 
Sere Leadership rests upon tne ability to foresee, to develop, 
od 


and toachieve—first.« On that critical basis weigh 
the position of the A\llison engine. + Allison built 
the first aircraft engine in the world to receive 
official military rating of more than 1,000 
horsepower. * Allison manufactured the 


first airplane engine in all the world to 
weigh less than one pound per 
horsepower. « These are 
only two of the thirteen 
major advances in 
aircraft - powering 
credited to Allison. + 
Leadership is earned 

by achievements 


at the forefront 
of develop- 
ment, 


GENERAL MC 
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Wt 
O78 KEEP AMERICA STRONG.’ 


GENERAL BUY WAR BONDS 
DIVISION OF |! woroRs 
POWERED BY ALUISO! 


P.g8—Lishening » P-s9~Airacobrs + P-go~War 


4-36and P-51—Mustana 
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SCREWBALL IDEAS PATTERY CARE 


#1 


Here's a lulu straight from the 
squirrel cage. Move up your 
idling speed to make the gen- 
erator deliver maximum out- 
put. Yes, it might save you a 
recharge, but man, how it 
eats those "A" coupons up! 


ut: THE WISE WAY 


IS PERIODIC RECHARGES! 


ESTRICTED driving is hard on batteries. 
Rationed mileage keeps them from get- 

ting a normal recharge from the generator, and 
can cause serious starting trouble unless certain 


anything 
without. # 


2 sou MUST ty 


ite 
pend, 
merchand lasting 


precautions are taken. 


Keep your battery in tip-top shape by letting an 
experienced Exide Dealer give it a check-up 
every two weeks. In many cases, periodic re- 
charges are essential, and with them, your Exide 
Dealer puts off the day when you'll need a new 
battery. When you must get a 

battery, get a dependable, long- 
lasting Exide. Buy to Last— 
Save to Win. 


yrsan 
‘THE ELECTRIC STORAGE BATTERY CO. wel 


Philadelphia 32 Ee xtd 
Reide Batteries of Cannds, Limited, Toroans 
k wes & R 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
APRIL, 1944 Buy War Savings Bonds and Stamps regularly. 


The Soldier and the 
10-minute “break”. 


the right of the road,” the Soldier 
dropped down on the grass, un- 
screwed the top of his canteen, 
“Water tastes good right now, 
don't it?” somebody said. 
“Yeah, T suppose,” said the Soldier. He lit a cig- 
arette, “But for water to really wet a whistle right, 


gimme a certain old tin dipper. 

" the Soldier went on, 
always go hunting with a couple of the fellows out to 
Harry Olsen’s farm—swell hunting country. Pheas- 
ants, rabbits, partridge . « .” 

“What's about that water?” 

“Well, Harry has an old tin dipper hanging on the 
pump. And when we came back from hunting all 
morning, we'd head for that old dipper. And boy!— 
water out of that dipper always tasted better than 
anywhere else. I wish I was there right now!” . . 
Remington's part in speeding peace is, of course, to 
continue to furnish Uncle Sam with military supplies. 
‘To give you some idea of what we have been doing . 


1, For months on end, we were producing 30,000,000 
rounds of military small arms ammunition per day. 

2. And we were producing, per day, more than enough 
military rifles to equip an entire infantry regiment at 
full fighting strength. 


But sometime—soon, we hope—Remington will be 

serving sportsmen again with shotguns and rifles, 

Remington Express shells, Remington Hi-Speed .22's 

with Kleanbore priming, and Remington big game 

cartridges with Core-Lokt bullets. Remington Arms 
Inc., Bridgeport, Conn, 


ten are Res U.S. 
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Chasing Echoes on a DE 
(Continued from page 56G) 


who bilged out in his third year because of 
eye trouble, but you wouldn't have thought 
it, watching him’ all day scanning the hori- 
zon. It was cloudy now, and his deep red 
face, starting to leather up, was etched with 
the white profile of the sunglasses. 

He had reason to be proud, and not only 
of his ship, for here he was in command 
when most of his classmates were still execs 
on tin cans. But he had earned it the hard 
way. At Detroit, where he made auto 
springs, he kept up with the Navy on the 
local training ship. And in the first year of 
our war, he was one of the first—perhaps 
the first—to take a 110-foot sub-chaser is- 
land-hopping across to the South Pacific, 

‘The commodore also seemed pleased. 
Sailing with us as a passenger was Com- 
mander R. N. Norgaard, who had commis- 
sioned the ship and trained her crew on the 
shakedown cruises. Now he was making a 
trip across to absorb atmosphere and ex- 
perience before taking command as commo- 
dore of a division of DE’s. 

Nodding approval, he went below for a 
game of acey-deucey with his crony, Lt. 
Claude Corbus, the engineering officer, and 
the only other regular U.S.N. officer aboard. 
It was all right, the way the Naval Reserve 
boys were taking over. 

In spite of all the scientific devices of this 
war, it is still the human factor that counts. 
Whether you consider the fiasco of the Pearl 
Harbor listening devices or the finesse of 
Bob Denniston’s ear, there’s always a man 
on the job. Science is not making robots of 
us all. It is increasing our range, our power, 
our exactness, our speed of perception; and 
with every such increase comes an increased 
demand for the alertness, the precision, and 
the responsibility of the individual. 

A couple of years ago, Bob Denniston was 
a young lawyer fresh from the University 
of Alabama. He had just hung out his 
shingle at Mobile when the war interrupted 
his career. He already had learned sailing 
on the Gulf of Mexico, and soon was at anti- 
sub school in Florida, and on an SC boat. 

This story has been mostly about Bob 
because he is the anti-sub officer, rather 
than because of other special qualities. It 
might have been about Dave Acheson, a 
Harvard-Yale specialist in literature, jack- 
knifed in the sound hut, listening for a 
“poop-poop-poop” with ears attuned to the 
cadences of eighteenth-century verse. Or 
about Lt. Martin Victor, a young Wall 
Street lawyer; or Lt. Bailey Swenson, a 

(Continued on page 216) 
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QIGHTER MOMENTS with 
fresh Eveready Batteries 


“Tell the Mess Sergeant to look up the recipe for turtle soup.” 


Rivera little “Eveready” “Mini-Max” batteries 
make the armed forces 2-way radios practicable. The 
reason your dealer has none on his shelves today is that 


{ EVEREAD, 


MINI-May 


® Battery 


PorTane 
Radios 


our entire production is now going to the armed forces. 


You, personally, can save a soldier’ life by giving a pint 


of blood to the Red Cross. They maintain Blood Donor 

Centers in 36 cities. Call for an appointment now! 

The words “Eveready” and “Miné-Maz” are registered 
trade-marks of National Carbon Company, Inc. 
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Guardian Angels 


‘The fireworks are all over. The “Sad 
Sack” is nearly home, A few minutes 
more, and she'll put her crew down 
safe on a friendly field. 

She went out this morning full of 
fight, with her belly full of bombs. 

I four motors roaring defiance at 
every German in Italy. 

She hammered the Nazi railyards 
at Terni, and left them a tangle of 
wreckage. 

But she had to take a few on the 
chin to do it. 


AT. DONALD 1. JUSTER, of i. Albans, 


at aie Fiying Forres the “Sed Soek 
Pay an ear of ightes panes ach 
feweot sight to sect Bombers. and ‘nghters, 
Working together, make the ALA-F. an ue 
Dentable team. And 1 you doa chink ‘0, 
take” look at Germany's big’ industrial 
‘Centers trom the alr 
Tat LT JOHN D. JOYCE, of Grit, Indians 
= Alt Medal with 10 Cl 


a plenty of iS ce 


FLY AND FIGHT WITH THE 
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When the escort fighters picked 
hee ups the, "Sad Sack was On she 
spor... straggling behind her for- 
mation, with one engine knocked 
out by flak... crying to fight off a 
Focke-Wulf pack that was swarming 
infor the kill. 

The sweetest sight her crew ever 
saw was that escort of P-38's - - 
Screaming down to the rescue with 
their noseguns squirting fire. . - 
chasing the Jerries out of there of 
Shooting them down in flames. 

“That's why bomber-men call them 
Guardian “Angels hese. etcor 

ighter planes. for they bring bac 

bombers and bomber crews to. fly 
and ight aga 
Sand that's the kind of team youl 
be'on whea you wear AAT. wings 

Pilots, Navigators, Bombardiers, 
Ganners, doing their job fogether.. 
fiying and fighting for the feam, “the 
greatest team in the world? 


U. S. ARMY RECRUITING SERVICE 


ARMY AIR FORCES 


Buy War Savings Bonds and Stomps regularly. 


[nen a or 


You can get ready now for your place on 
the reat A.AP. Ayiog team. Go to the 
Dearest Aviation Cadet Examining Bord 

“ee ifyou can qualify for the Ait Corps 
Balisted Reserve. Ifyou qualify, you will 
receive the Enlisted Reserve insignia 
Bot will not be called for training wadl 
you sre 1 or over. 

‘When called, your special aptitudes 
will be stodied farther to determine the 
{ype of eraining you will receive, For the 
AAB, not only builds a combat crew 
irom the pick of the crop, but carefull 
selects for each position the man with 
the best capabilities for the 
then adds the thorough taining Weick 
makes this all-star ceam the world's fin 

Prepare yourself in advance by taking 
CAP. Cadet Training as kiven by your 
Iocal Civil Ale Patrol: Also see your High 
School principal or adviser about rec: 


ee 


Division of the High School Victory 
Corps. Both afford valuable pre-aviation 
training. 


(Essential workers a 


GREATEST TEAM IN THE WORLD 
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INDIAN 


Take the right fork...or the left... there’s fun, 
fellowship and the greatest sport in the world just 
waiting for you when you own an Indian, America’s 
most famous motorcycle. With an Indian, you'll 
enjoy a thrilling new freedom ...away from plod- 
ding traffic lanes, You'll be able to explore those 
out of the way places no car can ever get to. On 
smooth highways or country roads... you'll find 
that your Indian ride will be incredibly smooth. 
You'll experience a feeling of safety and confidence 
you never believed possible. Make your plans now 


MOTORC 
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so that when this war is won, you can enjoy motor 
cycling at its finest, astride an Indian. 


INDIANS ON THE WARPATH 


Right now, all new Indian Motorcycles go straight 
to war, and what a fighting record they're turning 
in! But new, improved, postwar Indians are al- 
ready being blueprinted. They're the motorcycles 
to wait for! 


BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Indian Motocycle Company 


\afield, Massachusetts 


Mail FREE copy of exciting Indian News. 


Name... 


Addrets 


Every pipe produced from genuine imported 
Mediterranean briar of pre-war quality, and 
shaped by the skilled hands of master craftsmen 
Y “A thing of beauty and a (smoking) joy 
|) Mercer Seng Siver bend no abe 
bit. Every pipe wumbered, and registered by 
| LHS, as your guarantee of pipe perfection. 


8 


Smooth and 


‘The custom eraftamen of LHS select the very 
« for these patrician pipes. They 

an exclusive process that brings 

of the briar, them 
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Chasing Echoes on a DE 


(Continued from page 212) 


Houston architect; or Ensign Henry Huett- 
ner, whose efforts have been transferred 
from the enforcement and interpretation of 
wage-and-hour regulations in Mississippi to 
the interpretation of Navy codes. Or Charlie 
Hanson, the seasickest national pistol cham- 
pion that ever left the University of South- 
ern California at Los Angeles to become 
an ensign. 

‘You may not think there’s anything heroic 
about a seasick landsman standing watch in 
the North Atlantic, skirting the edge of a 
tropical hurricane, with the ship rolling to 
a 40-degree angle. But take a maiden trip 
on a DE and you'll know there is. 

Even the man on watch probably could 
spare some sympathy for the lad from the 
Tennessee mountains who sits below decks, 
braced against a bulkhead to keep from 
rolling over, swaying in agonized rhythm 
with the heaving ship, a dog-eared letter 
from home in one hand and a bucket in 
the ather. 

But even that Tennessee lad, you may be 
sure, is an old sea dog by now, as he stands 
his North Atlantic duty in stiffening clothes 
while the spray glazes the mask which 
shrouds his face. It's a far cry from a home 
in the south to roaming in the icy north, 
but unlike the illustrious Sam McGee, these 
boys have a blamed good reason and they 
know it. 

Already they looked a bit like sea dogs as 
they strolled up the street on their first lib 
erty in a foreign port, relaxed and easy 
with a rolling gait. All except Bob. When 
last seen, he was hurrying up the quay with 
a brief case under his arm, bound for the 
British anti-sub tactical school. That boy 
has a purpose in life. And until he gets his 
submarine, nothing is going to stop him, 

So there's the DE 675, a smart, pert ship, 
and a@ good one. She's worthy of the Navy 
flyer whose name she bears—a lieutenant 
(jg.) killed in the Battle of Midway. And 
so, you may be sure, are the men in her. 


Water-Resistant Tape 
Seals War Shipments 


SEALING tape that is water-resistant is 
the crowning achievement of our effort to 
package supplies so that they arrive over- 
seas in the finest condition. Made by the 
McLaurin-Jones Co., Brookfield, Mass., the 
tape is moistened with a special solvent and 
withstands actual immersion in water. 
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6. them for Easter... Wear them the Year- 


round! W. L. Douglas Shoes are handsomely 
styled for important occasions — expertly made 
to withstand the wear and tear of everyday use. 
Join the men of sound judgment who are in- 
vesting their shoe ration stamps in the correct 
styling, comfort, and economical long wear of 
'W. L. Douglas Shoes—Craftsmanship at Its Best! 


Douglas Shoes 


Ww. tL. pouctas / SHOE CO., BROCKTON 15, MASS. 
Stores in Principal Cities—Good Dealers Everywhere 
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TO TAKE THEM. 
When there is 
this war business, 
ures. Until then we 


nceasing hours a 
es. But 

pioneered 
in making instruments of highest 
for war, Universal can 
cameras and 


phic equipment of excel- 
hitherto undreamed of. 


EXPECT YOUR NEXT NEW CAMERA TO BE A UNIVERSAL 


ee Vhaversat [Ama [TR PORATION won yore onesie - escvnaoe 


EEE Peacatime Menutoctures of Mercury, Cinimaster, Corseir Comerax ond Photographic Equipment 
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AFTER: THE -WAR 
ISOMERS 


A fighting fronts or on production fronts — the 
desire for motorcycling thrills still lingers, And 
whether fellows wear campaign ribbons or Army-Navy 
= , their day dreams run about like this letter: 


“In 1935 I bought my first ‘74’ which I rode 5 years 
and turned over a good many miles of the best fun 
Tever had. After the war is over I've planned a trip 
that will tke me over every state in the Union and 
will fulfill all my old dreams of a real outdoor trip!” 


You bet! The 


ays of long trips, race meets, hill- 
d all other fun-packed motorcycling events 
will come n! Plan to be riding with the rest 
of the gang on a brand new Harley-Davidson — so 
Buy War Bonds NOW! 
Write for free copy of ENTHUSIAST MAGAZINE, 

roycle pictures and stories, 
HARLEY-DAVIDSON MOTOR CO. 


Department PS, Milwaukee 1, Wisconsin 


climbs a 


HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 


Please send ot once free copy of 24-page 
“Enthusiast” Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


Nome— 


Address i 
City to 


ee oe ae ee 
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IS YOUR 
SCREW DRIVER 
EXCESS 
BAGGAGE ? 


MOST. people use screw 
drivers for so many differ- 
ent things that when they come 
to driving screws no self-respect- 
ing screw will take the punish- 
ment. This can be avoided with 
a sharpening stone. Best for this 
and for keeping other edged tools 
in shape—is a Carborundum 
Brand Silicon Carbide Combin- 
ation Sharpening Stone. One 
side is of coarse grit for dull 
edges. The fine grit on the other 
side puts on a keen, smooth- 
cutting edge that makes the 
work go better. 


-— 


These stones are available 
at your dealer's 


Ask for Carborundum Brand 
Silicon Carbide Sharpening Stone 
No. 109. And write today for 
your free copy of the booklet, 
“Short Cuts To Better Work 
For The Homecraftsman.” 


ORUNDUM 
¥ 


Dept. S-44 
THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 
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BEFORE STARTING 


DIRTY WORK 
fie NE 
EXT 


cold cream 


When 

through work, 
grime and paint 
wash right off 


DU PONT 


PRO-TEK 


HAND PROTECTIVE CREAM 


A FULL YEAR'S SUBSCRIPTION TO 
CONSTANTINE’S Chips & Chats 


793" tant 1380 Ble New Yon 


THE BARRON MULTI-PURPOSE 
ROTARY Woop aEAES 


et a seas S 750 
/ABBETS « TENONS, sonnet 


STEEL TOP AUXILIARY 
DRILL PRESS TABLE 


BARRON TOOL CO., INC. 


Proving ground 
for the big blades 


cu RTISS ELECTRIC 
PROPELLERS 


Curtiss-Wright Corporation, Propeller Division 
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| ane ee eee aus; an “Arbor Mihigon: Bop 
WAACS, WAVES or SPARS, 
ilors or A 


a good picture 
at war. Your 
you a y 

determina 
to win the war. 


Use your Argus with care 


m and make each 
sood Picture.” 


Save vital fi 


picture a 
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From Flying Jeeps 
to Leviathans of the Air 


Sé 


LIBERATOR . . . 4-engine bomber 


LIBERATOR EXPRESS . . . transport 


CATALINA . . . patrol bomber 


VALIANT . . . basic trainer VENGEANCE . . . dive bomber 


SENTINEL. 


RELIANT . . . navigation trainer “Flying Jeep” 


HEN VICTORY has been won, provide the postwar equivalent of these 
Consolidated Vultee Aircraft planes, from small “air flivvers” to trans- 
Corporation will be in a position to oceanic cargo-and-passenger planes. 


CONSOLIDATED VULTEE 


San Di Fort Worth, Texas, Louisville, Ky. Allentown, Pi 
Vultee Field, Calif. New Orleans, La. Wayne, Mich. Elizabeth City, 
Tucson, Ariz. Nashville, Tenn. Dearborn, Mich. Miami, Fla. 


Member, Aircraft War Production Council 
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y UNCLE NEDS 


si Home Repair 


NA 


HINTS 


CRACKED WALLS 


‘You don’t have to be an expert to mend cracked 
walls with Rutland Patching Plaster. Just mix 
Rutland with water. , . wet the old plaster . . . 
and apply with knife or trowel. Rutland is the 
original ready-to-use patching plaster. Sets 
without shrinking or cracking. Extra fine and 
white. Makes a patch as smooth and lasting 
as the wall itself. 


BROKEN CONCRETE 


Don’t let small breaks in cement floors, walks, 
walls, etc., get larger. Mend them promptly with 
Rutland Concrete Patcher. Just mix with water 
and apply with trowel. 


RUTLAND 


REPAIR PRODUCTS 
Rutland Fire Clay Company, Rutland, Vt. 


Buy War Savings Bonds and Stomps regularly. 


Ger Men Wie 
Really Know Pipes 


J 


» man can appraise the 
a truly fine pipe 


‘or evaluate the dreams and 
ad the contentment derived 

But many men know 
d ask for it by name—Roy 


size). The kind you lhe! 10cifferentbooklts sent for 0c 
‘0125 assorted for $1. Shipped prepaid in plan wrapper. 
'NOC.0.D.orders Send cash or money order. No stamps, 
GRAYKO, Dept. A-211, Box 520, GP. 


Moke Your 


PAINT 
BRUSHES 


How easy—with Dic. 
Paint Brush Bath! Keeps new 
brushes soft, springy, flexible, 
ready for the next job. Re- 
stores old brushes to useful 
work. All the hard, caked 
paint dissolves. .. Buy 5¢ 
package, 10¢ box, at Paint 
Stores, Hardware Stores, 
Five and Ten Cent Stores. 
The Patent Cereals Co. 
Geneva, N.Y. makers of 
Dic-A-Doo Paint Cleaners. 


DIC-A-DOO 
PAINT BRUSH 
BATH 


THE KIND OF JOB ELASTIC 
STOP NUTS ARE DOING 


This is how the wing of a DC-3 
transport plane is fastened on— 
with Elastic Stop Nuts, the nuts 
with the red collar so familiar to 
the aircraft industry. The tons of 
plane, crew and pay load depend 
on these nuts for their security. 
All told, this type of plane uses as 
many as 35,000 Elastic Stop Nuts, 
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RE THEY NOW? 


‘This is an Elastic Stop Nut. 


‘There are more of them on Ameri- 
a’s planes, tanks, guns, and naval 
vessels than all other self-locking 
nuts combined. 


‘The reason is an Elastic Stop Nut 
holds fast and locks tight without 
any extra locking gadgets. 

It does this because of the elastic 
collar in the top 


This collar squeezes between the 
bolt threads. It grips both sides 
of the threads, So no amount of 
vibration shakes the nut loose. 


You can take the nut off and put 
it back on, time and time again, 
and it still retains its locking 
effec 
collar is elastic and “ 


eness. This is because the 
omes back.” 


Billions of Elastic Stop Nuts are 
use, And as far as we know, not 
one in a million has ever failed. 


After a while, with the war won, 
you will be able to have these nuts 
with the characteristic red collar 
of F on all the new equip- 
ment that will come. They will 
make it stronger, safer and more 
dependable just as they are doing 
on America’s war goods today. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


ELASTIC STOP NUTS 


Lock fast to make things last 


Union, New Jersey and Lincoln, Nebraska 
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orrow some 


Weldwood Glue! 


You may never need to hold a life raft together with Weld- 1, Tremendous Strength. 


wood Glue, but you'll find it’s the handiest adhesive you ever 
used at your home work bench. 


2. Waterproof, Bacteria- 
‘and Roproof. 

3. Quick and Easy to use. 
Nobeating.No waiting. 


< 

WELowag! 
Plastic Resin | 

WATERPROOF GLUE 


4. Economical, 

5. Applicd Cold, quick 
‘Waterproof, rot-proof and bacteria-proof, Weldwood glue secing. 
won't stain, of mar the most delicate color or finish. 6. StainFree. 


Your hardware store or lumber dealer has hand f “mak 
Weldood Glue in 1025p, sop and #34 Ct bd pace esa ee 
oz. sample. Supply limited, due to Uncle Sam's war needs. \W ELDWAY. D 
UNITED STATES PLYWOOD CORPORATION 
Pe 
WZ wSew’ Ta "Me 
= 
Le THE 


can today or send 25¢ and your dealer's name for a trial 3} 

Poe ere ene INEM WATERPROOF GLUE 
OUTBOARD MOTOR 

In the last war, outboard motors were in their in- 


fancy. Today Johnson Sea-Horses are doing man's F Se 
one in ihe erned Sse It ox Ue of deve: THAT HAS COME 

opment to bring them along #0 far...lots of ex; . 
Flence in outboerd design saetale, mamticteres . OF AGE 


Johnson has this experience—22 years of it. It 
is being put to good use in a full schedule of pro- 
duction of Sea-Horses for the armed services and 
essential needs. It will be an even richer experience 
when it is again turned to the production of Sea 
Horses for pleasure use. 

JOHNSON MOTORS, WAUKEGAN, ILLINOIS 

DO YOUR DUTY * BUY WAR BONDS 


JOHNSON 
SEA-HORSES 


Jor Devenpability 
ee 


FOR ExpERIENCE 
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Ingenious New 


Presented in the hope that they will 
prove interesting and useful to you. 


New Saw-Gun Saws and Files in 
Hard-to-Get-At Places 


Jobs of sawing and cutting that are inaccessible to 
ordinary tools, are now made possible with the 
recently developed Saw-Gun. It works equally well 
on wood, plastics, light and heavy gauge metals (cor- 
rugated or plain—stainless and monel), castings, 
rods and other materials. The Saw-Gun saves hours 
on panel notching and slotting operations, doing 
work ordinarily requiring the use of several tools. 


Itis propelled by electric power, compressed air or 
flexible shaft and provides an efficient portable power- 
saw or file, that can be carried from place to place. 

The Saw-Gun is operated by placing cutting edge 
of saw blade against work and turning on power. 
Filing is accomplished in the same manner by insert- 
ing a file in the tool instead of a saw blade. 


We hope this has proved interesting and useful to 
you, just as Wrigley’s Spearmint Gum is proving 
useful to millions of people (much to their surprise) 
working everywhere for Victory. 


You can get complete information from the Mid-States 
Equipment Co., 2429 S. Michigan Ave., Chicago 16, I. 


Technical Methods 


Permits sawing and filing in spots 
Is. 


inaccessible to ordinary 


Can be directly connected to electric 
drill, air drill, oF flexible shaft. 


108 
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ie MICRO-TESTING i 
beats the promise 


CLEANER SHAVES! “+ 


perfection—attained by PROFESSIONAL 


your guarantee of cleaner, smoother, more 


PRECISION-MADE * RUST-RESISTA C 


BLADES 


a 
PROFESSIONAL BLADE CO., 
NEWARK, 2, NEW JERSEY 


Never sharp... 


Never bitter... 
Always mellow. 
> Fast Becoming 
AMERICA'S 
Good Seite NEW 
FAVORITE 
} MILWAUKEE'S 
|] most exquisite seen 


Blots Brewing Co., Milwaukee, Wis. 
In our 93rd y 


me WOW ano WHY or 


DATA ON WILLIAMS’ CUTTING-OFF 
TOOL HOLDERS (Data Sheet No. 12) 


ra 


With Williams’ Spring Cuting-Of Toot Holder, 


feed can be applied automatically leaving operator 
‘free to watch and thoroughly lubricate the work. 


Williams’ Spring Cutting-Off Tool Holder 
makes comparatively simple a lat ra 
tion normally one of the most difficult. 
Several advantages result from the "goose- 
neck” design of this Holder which automat- 
ically provides relief from any sudden or 
excess pressure on the cutter blade. Even 
an inexperienced operator can cut off work 
considerably out-of-round without chatter, 
“climbi or damage to either tool or work. 
The shock-absorbing qualities of this Spring 
Head, likewise, tend to protect lathe bear- 
ings and journals and will definitely improve 
the quality of work done on old and “loose” 

lathes. Only with 
this type of Spring 
Holder can the au- 
tomatic cross feed 
“| be used for cutting- 
off operations. 


DROP-FORGED Toots 


In setting-up, the spring cutting-off tool 
should he set slightly above center. A rigid 
cutting-off tool, however, should always be 
set on exact center. See drawing at lower 
left. Cutters may be sharpened by grinding 
the end of the blade ... usually to an angle 
of 5°. The sides of Williams’ blades never 
need to be reground since they have suffi- 
cient taper throughout their length to pro- 
vide side clearance, The work should be 
flooded wii ith oil when cutting off steel. No 
necessary with cast iron or non- 


ferrous metal 


trated the two types of 
ng-Off Tool Holders, The 
ther a cutting- 
ide blade without any adjustment. 

ff blade is interchangeable with 
Holder. Both these types 
rs employ a positive cam 
ir blades in place, which is 
¢ and rugged, 


both quick-acti 


WILLIAMS’ SPRING CUTTING-OFF HOLDER 


Straight Shank Pat- 
tern. Also made 
with Right Hand 

| Offset shank, 


WILLIAMS’ CUTTING-OFF & SIDE-TOOL HOLDER 


Left Hand offset 

Pattern. Also made 

with Right Hand 

Offset and straight = 
shank. 


J. H. WILLIAMS & CO., BUFFALO 7,N.Y.. 
DATA | ON USE OF SHOP AND HAND TOOLS 


Your name and address in the margin below will bring 
SHEETS 


12 Tool Holder Data Sheets (punched for 3-ring hinder) 
and a list of our complete Data Sheet series. Mail to 
above address, Dept. PS-4, 


a FREE 
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MAN! WHAT 
TOOLS TO 


SCREWDRIVERS 
AND NUT DRIVERS 
“Designed for the Hands of Experts’’ 


Prom the tip of the blades to the top of the handles, these 
eal man-size handies 


fre special plastic (Che original transparent shock-proot XceLite). 
Binds are rs fi nk: 
ta deep enough to handle two huts, Over 80 afiex and models of 


Put an End to His BOG Sian, ting CL fave nein ae 


Career Pronto” 
PARK METALWARE CO., Inc. 
“In Alaska, I bought a 30-30 Marlin Orchard Park, N. Y. 
Rifle, a real beauty. I say ‘beauty’ be- ‘WHEN YOU & 5 
cause up in that country a good gun BUY TOOLS specify, IX cELITe | 
is avery necessary piece of equipment. Peck The Attock: Bey: Mor paar 


“One morning I was coming home 
with a nice buck deer on my back. A 
big, hungry Brownie got thescent and 
was trailing me...finally caught up 
with me. That was the first big bear I 
had the misfortune to meet up with. 
I aimed for his forehead but, as I was 
scared stiff, I hit him in the front ff hundreds of hobby items, 
shoulder. GHQ MOTORS, Dept. SV, 40 East 21 St., New York 10, N.Y. 

“He reared up, his big teeth bare, — —— 
and snarling a plenty. A well-placed GERSTNER Tool Ch. 
shot in his mouth put an end to his 
career pronto.” 

«Walter Nowalk, 
Fort Stanton, N. M. 
* * + 
We do not recommend « 30-30 for Alaska 
brown bear, but are glad Mr. 


tame day. Send 20 for illustrated Catalog 


Better Built 
Lower Prices 


war is won, ‘Canoes $75 andup 

THE EST.1970 fh @ Rowboats $48 and up 
aN FIREARMS CO. 

New Haven, Conn. ‘Outboards $48 and up 


‘Turn in your old shells and cartridges to local scrap 
collection. Metal urgently needed for war production. 


1S. BOAT MFG. CO. 110 
(otic sim) ay. 
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KEEP BACKING THE ATTACK 
BUY MORE WAR BONDS 


APRIL, 1954 


“PLENTY RUGGED", say our fighting 
men, to sum up the tough jobs . . . to 
patly describe any grim task from long, 
forced march to furious battle action. 


Rugged too are the assignments that 
Evinrudes are capably handling in every 
part of the world—from busy home ports 
to beachheads on distant fighting fronts. 


Powering lighters, ferries, tenders, work 
boats . . . many Evinrudes are rolling up 
operating records equal to several life- 
times of ordinary duty. 


On assault craft, swift and powerful 
“fighting” Evineudes have proved their 


stamina on many fronts. Evinrudes 
serve with England's famed Commandos. 
Great Evinrude “fours,” specially de- 
veloped for the purpose, drive many of 
the Army's speedy Storm Boats. 


Motors for such service , , . motors of 
many types for our fighting forces . . . 
are the only kind we are building now. 
Some day new peacetime Evinrudes will 
follow down the production line, You 
can be sure they will be tops for “rug 
ged” service... and that in every other 
characteristic, they will be sheer pleas- 
ure to own! 


EVINRUDE MOTORS, Milwaukee, Wisconsin 


EVINRUDE 


OUTBOARD 


MOTORS 
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‘Tools are mighty important to the war 
effort. Your Hardware Dealer is cooperat- 
ing with Uncle Sam by selling some types 
for essential uses only. 

Perhaps you may not be able to purchase 
a new hand saw. Nevertheless, your Hard- 
ware Dealer can help. 


If your old saw is a Disston—or other 

juality make—a good, inexpensive recon- 
didoning job will puciein serviceable cna: 
dition, See the Disston dealer in your 
community. Talk it over with him. At the 
same time he will tell you about the pos- 
sibility of getting new tools for essen- 
tial work 


Save your tools and serve your 
country. Fix ‘em up and make 
‘em do! — 


HENRY DISSTON & SONS, INC. 

410 Tacony, Philadelphia 35, Pa., U.S.A. 
. 

GOOD ADVICE AND PRACTICAL HELP 


on tool use and care are yours for the asking in 
the Disston Saw, Tool and File Manual. FREE 
from your Hardware Dealer, of write for a copy. 
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“The remarkable speed, stamina and con- 
venience of CUSHMAN Auto Glides are helping 
win the battle of production!"—say scores of 
great war-time factories! 
nothing like a CUSHMAN to break 
bottle-necks! A CUSHMAN, and 
erator, replaces many foot méssen- 
elivers big loads of mail, % 
inspectors, messengers, 


applies power ax 
eifminaten ‘luteh 
ely touch hand acceler- 
7 mpeed up to 20 mi. an 


othly as Fluid 
1. gear shift! 
forstart, travel 
. Flashy 

action with coll_sprinj 
ind balloon tires provide Smooth Riding, 
Low center of gravity, heavy brakes, excellent 
lights provide Satet 


Navy, Air Force and 
Diants take a 
you also 


jany lary 
f our output 
» qualify: See 


CUSHMAN MOTOR WORKS, Dept. M-8, Lincoln, Nebr. 


110-VOLTS AC 
from DIRECT CURRENT 


sunt KONYERTNS 


‘A Complete Line of 10”, 11” and 12” 


PRECISION 
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MILWAUKEE 


Ss 
Special, Money-Saving 
Offer on DELTA 


for more fun in your 


i Homecraft Shop 


, detailed, large-scale plans for projects that provide 

y hours of healthful, enjoyable activity for you and 

¢ your family and friends. Drastic price reductions 
possible by grouping plans, * Every project shop- 

tested by Delta, world's largest peacetime maker of hoae 
power tools, now devoted to war work. * Plans range 
from simple cut-outs to ambitious furniture pieces, Send 
for yours. Mail coupon with check, money-order or stamps. 


Package “G”— 18 Furniture Plans 
Handsome pieces fo make your home more aztrative 
Child's Beste 

¢ er Chin Gabine 
Windiot Smoking Scand 
Bsble © 
evolving Book Stand 
Cobbler's Bench 


Davenport Table 
Chest of Drawers 


Small Table 


check Package "G18 bi, complete plane only. @ 


Package “H” Small Projects—11 Pians—63'items 
Attractive, useful small projects — almost all-with fullsize 
patterns, making their construction simple and easy. Grand 
oney-makers, ‘Onder today. Package includes plans for: 

7 Flower Box Designs ion Toys 

Doll Furnicure TWA Sacives 

12 Hoc-Pot Holders 9 Trellises 

Wail Shelf and Door Stop 5 Bird Houses 

7 Lawn Ornaments 8 Knitting Bag Handles 


12 Wall Shelves 
AO¢ 


Former price for I plans, 35¢. Now only 
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Package "J'"—31 Plans 


The prices of all, plans 
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eon. 


TOY 
‘JEEP 


gife co cheill any youngster, 18” to 
ike areal jeeps Hulsse ea 

a sheet of assembly photos and de 
‘A lot of fun to make 


nd today yg 


Price for $b6 $€hoo 


LOOM 


A full-size loom which 
has been ‘used to pro- 
duce beautiful woven 
fabrics. Two big sheets 
of detailed plans, pic 
ture, parts Use, and in- 

structions. Include these loom pl 

your order, 


Tear Out and 
Mail Coupon Today! 


elo 


[te seen, 500 
1 oom, se 


all 31 Plans, $1.90 
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America’s War Made Industry— 


The restrictions on the manufacture of electrical 
home appliances has greatly increased the need 
for and earnings of skilled home appliance re- 
pairmen, Always a good business, today ELEC- 
'TRICAL APPLIANCE REPAIRING is one of 
the most profitable occupations that the average 
mechanically inclined man can turn to. On many 
types of repairs it is usual for a repairman to 
charge on the basis of $5.00 to $6.00 an hour! 
‘Work as many hours as you wish—for the home 
appliance repairman is his own boss. Operate 
from your garage, basement, vacant store, etc. 


If you are at all mechanically inclined— 
can hold and use tools—you have all of the 
qualifications required for becoming a big 
money-earning home appliance repairman. 
Age is no barrier. . . nor is any minor 
physical handicap. Our new course is pro- 
fusely illustrated, shows you in simple, easy 
to understand language and drawings how 
to make each repair on refrigerators, vacu- 
um cleaners, washing machines, motors, 
ete. Explains and gives you a working 
knowledge of electricity, welding, nickel 
plating, ete. Shows you how to build the 
power tools you need and how to solicit 
and keep business coming to you. Not a 
theory course but an honest to goodness 
course written by and used by repairmen 
the Country over. Price of course is so low 
that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act 
now! 


Mail Coupon for 


CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-1501 
Chicago, Iino} 


Please send me all the facts about America’s 
Fastest Growing Industry—Electrical Appliance 
Repairing, 


Name. 


Address. 


City. State. 


a ~ Woe peoneiral returns 
‘end you can hit the trail again to you 
camping spot—“travel light” with this lighter, 
worm compact Ta-Pat-Co. M 
for the armed forces now—but after 
for outdoor sleeping comfort, it will top the list 
of offerings by your sporting goods di 


favorite 


THE AMERICAN PAD. AND TEXTILE COMPANY 
GREENFIELD, OHIO 
In peoce and in wor the leading monutocturer of 
Sleeping Bags ond Life-Seve Equipment 


There’s a Shinola Wax 
to match wood 
of any age or color 


© Ever think of refinishing old furniture 
with Shinola Shoe Polish? Scars, nicks, 
‘and scratches disappear when you apply 
the right color wax polish. You ean bring 
back the mellow finish of an old piece 
of cherry, maple, or pine fur 
finish @ repaired section neatly to match 
the old wood. 


These polishes contain a combination 
of hard and soft waxes that protect furni- 
ture, linoleum, models, cars, as well 
‘as shoes, from water, dust, and grime. 
Shinola Polishes come in all colors, and 
neutral, in the handy, familiar shoe- 
polish tin, 

‘A Produet of The Best Foods, Ine, 


KEEP "EM your deol 
SHINING WITH ay Sisore’ be. potion 


SHINOLA Io: 


IN TAN-BROWN-OX-BLOOD~BLACK=NEUTRAL 
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Hundreds followed him across the felrway—waiched 


sled hickory. The hs 
fre the features by which 


PLUME TOOLS ILLUSTRATED. Top te 
Bottom. Nell Hemmer, Half Hatchet, Ball 
Pain Hammer, Single Bit Michigan Axe. 


HAMMERS + HATCHETS + AXES + SLEDGES 
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Styled by 
ama 


THE 


Mel-O 


Thoroughly aged, 


apiped 
and mel 


ee wat" "srg 


Write for Free Illustrated Booklet "MF 


BELL WATCH COMPANY 


Time-Life Bldg... Recheteller Center, New York 20, N. ¥ 


Pipes ty 


»MARXMAN> 


AT ALL FINE TOBACCONISTS 


pt velar 


orders 


2 ARC welvers 
Box P-44, Troy, Ohio 


“One oF worto's <“aneeésr eurcdée2s of azo waeeDeRns”” 
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HUNDREDS OF USEFUL THINGS 
YOU CAN MAKE YOURSELF 


‘498 THis Bic, NeW, GIANT 


Oucly WORKSHOP MANUAL SHOWS 
Mertens YOU EXACTLY HOW! died 


/Here aré more things to make and do than have ever before 
been crammed into a single volume! Everything from a simple 
ash-tray to furniture for every room in the house — with plans, 

implified working drawings, pictures and step-by-step instruc- 
tion that will make ic easy for you to turn out finished products 
that everyone will admire? You'll find easy and money-saving. 
‘ways t0 make your own repairs around the house, new ways 

‘cut down on home upkeep costs! You'll ind directions for refinishing your 

automobile, building modern bathroom cabinets, making an inexpensive 

garden fireplace, and hundreds of other fascinating and useful projects! 
‘Whether you work with a few hand tools or use power tools—whether 
you like one-evening projects or more ambitious undertakings, the 

GIANT HOME WORKSHOP MANUAL provides you with » variety 

of projects that will keep you occupied for years to come! It's entirely 

new from cover to cover and an astonishing bargain at only $1.98! You'll 
save more than that on almost any single item you select for your Gist 
project from this book! 


496 PAGES - 1500 ILLUSTRATIONS 


‘The GIANT HOME WORKSHOP MANUAL shows how 
to use a drill-press for wood shaping, how to build an 
purpose boat; make unusual bookshelves; build a 


sperspeed midget racer, an electric lie detector; fire- 

ce screen; an 18th century secretary; @ Chippendale 
slatback armchair. Shows how to build a badminton court; model high: 
speed sea sled; portable drafting kit; shepherd's pipes; sails for ice-skate 
sailing; dry-poine etchings. 


EVERY HOBBY, SPORT AND PRACTICAL INTEREST IS INCLUDED! This great book 
shows how co make a toy submarine for the children; tea set of ham- 
mered aickel silver; sportiman’s gua cabinet; game-bird plaques; a private 
telephone li letennis table; an electric-arc soldering transformer; 
Punch press; low-cost modernistic bed; a nautical boy's room. Shows how 
to build and upholster a barrel chair; how to repair masonry, and 
plumbing; build a home fire alarm; how to save money on home heating; 
aint your own boat . . . AND HUNDREDS OF OTHER IDEAS! 


TRY THIS GREAT BOOK FOR 10 DAYS! POPULAR SCIENCE PUBLISHING CO., DEPT. $-44 


le Although this GIANT HOME WORK- 353 Fourth Avenue, New York, N. Y. 
SOP MANUAL sls reeulatyfor8330, fhe oo me ry copy ofthe sO pune GIANT HOME 
the publiers ae fring i vo new f Rlaeeeetd es .0y apy ofthe PG pars GIANT, HOME 
artnet acalpee yges~vty-my rial ‘man only $1.98 plus a few cents postage as payment in 
gain price of only $1 saving of full. If, after examination, I am displeased in any way, 
‘4496! But you needn't risk a single penny I will return the book within 10 days and you guarantee 
seen sneramens, | Lyte Sakeas wast 
Toe aero, See No ear 
eS 
miner Se eee eee ee 
sel t ont 8 pic oe ae eae aoe 
the great variety of projects it brings you. Within 10 days 
Py gree ee ve vee: pe pede 
we will refund your money in full! Af you prefer to send $1.98 now, we will pay postage. 
POPULAR SCIENCE MONTHLY, 353 4th Ave, New York City Same refund guorents 
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“CLEVELAND MODELS” Now Bring You 4 More New War Models! 


Grumman Avenger! British Whirlwind! Jap Zero! Ger- 
‘man Forke-Wulll Allbave new been added tothe stellar 
Eine of Models". For quick. easy economical pre-flent 
training Build Cleveland Models—"the Models the Men 
in the -Air Porces Build”, I's the easy way to. learn 


Flight Theory, ‘Design, Construction and Split-Second 


Grumman “AVENGER” pe ae ne ae y - 

Fie ovvede oper of British “WHIRLWIND” 
eee | pe 
eae , Sa ssa 

ci irene Oey 


wzeno” —_ Focke-Wulf 190 
MMitsublahl “ZERO” | Germany chit Meher Se, =f 


Japan's tricky, high speed. =, 
iat) Cay] squat n = — 
e'sP-88 30 Master | 33 ss 

36-in. Industrial Training Models ~~ 

‘ De Havilland “MOSQUITO” 

1 on. win Puildthesebie3-| world’s, fastest nal bomber, 

a eats | _Gvcmpageses Perea] geet ates hy 

17 beauty. é eae 


; «4 = 
Ht “AIRACOBRA” = —— i No. Amer. PeuTAN 
BM oan wee” $3" Eat complete it only $190. FI SO ee 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 


Ree Esler Mian ever to build’ Rit E-A0N8, cage STOO 


Send 5¢ for new 
: No. 41 Catalog 
See your dealer frst. If he can't 

Sippy you, order direct. include ibe 
Doot-pack charge with "ALL 


Cleveland Model & Supply Co. & is"scdst Sirtrth" since": 


* 4508036 Lorain Ave., Cleveland 2, Ohio 


HELP MAKE 
THE OLD 
THINGS DO! 


DU PONT 
‘You can have a good, steady, cash busioess of DUCO CEMENT 


your own reconditioning saws with the Foley "7 
‘Automatic Saw Filer, which makes old saws 10¥ posreaio 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and ny) 


NEW 800K OF LATHE AND 
DRILL PRESS SET-UPS 


Gives proctical, helpful informos 
fion on unusual ond voried uses 


circular saws. Easy to operate—no eyestrain. 
SEND FOR FREE PLAN—shows how to start in 
‘Spare time—no canvassing. You can get 2 Foley 
Filer now—no special priority application re- 
quired. Send coupon today—no salesman will call. 


eed conteining 49 
Shows how the set-upe ore 
idsirtes the toole vied, and 
ome instoncet tells you. how 10 
make the fools themssh 

Rate aoe 

Plonning shops, Send 10g fo cover 
Exar of hondling God postoge, 


FOLEY MANUFACTURING CO. 


419-4 Foley Bidg., Minneopolis 13, Minnesota 


THE JACOBS MFG. COMPANY 


5123 JACOBS ROAD, HARTFORD, CONN, 


Scourge of the Wolf-Pack! 


ROM the blue waters of the Caribbean 

to the icy depths of the North Atlantic, 
‘Nazi U-boat packs are on the run. Speedy, 
hard-hitting Navy Destroyer-Escort ships, 
quantity-buile in several American ship- 
yards, have done their part to clear the 
convoy lanes of enemy submarines. 


‘The men and women of Defoe—workers 
and management alike—are proud to be 
constantly ahead of schedule in the pro- 
duction of these famous DE fighting 
ships. The unique “roll-over” construc- 
tion process has made this record possible. 


Due to these accomplishments, the Navy 
now has called upon Defoe's engineering 
and production facilities to build fleets of 
LCI (L) Landing Craft. These large armor- 
sheathed ocean-going invasion vessels are 
today proving a potent force in the march 
to Tokyo and Berlin. 


When Victory is won, the experience, 
skill and spirit of Defoe men and women 
—now devoted solely to helping meet 
the needs of the Navy—will be at the 
disposal of industry to provide products 
of better quality, greater value and lower 
cost for peacetime America, 


BACK THE ATTACK—BUY WAR BONDS. Defoe workers take more than 10% of their pay in War Bonds 


DEFOE SHIPBUILDING 


APRIL, 1944 


COMPANY, 


Buy War Savings Bonds ond Stamps regulerly. 


BAY CITY, MICHIGAN 


‘Three White Star Renewal Citations now decorate 
the Nacy “A Assard som by Defou workers. 


Ships for Victory 
Servants for Peace 
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Manufacturer wants your ideas 


for tools and equipment for the home 
workshop and other hobbies 


We are interested in contacting people who have 
sound, workable ideas for tools and equipment 
used in home workshops and other homecraft hob- 
bies. These can be either designs and applications 
of new machines or they can be accessories or 
processes for homecraft ideas. 


For your own protection do not disclose the 
idea, device or machine until it has been witnessed. 


Please write fully, describing your idea and 
what it will accomplish. 


Write D.E.M.C., care Popular Science 


—_ 353-4th Ave., New York 10, N. Y. 
PIPE CLEANERS WO7 ESSENTIAL WITH 


MEDICOsnoxine 


The mouthpiece stays clean at all times, 
thanks to the patented 66 Baffle Filter which 
retains flakes —slugs—and absorbs moisture. 
When filter is discolored, it has done its job. 
Discard it and put in a fresh one—costs only 
ONE CENT. If moisture from tobacco causes 
slight accumulation in bottom of bowl, 
insert pick or awl through shank to 
free draft. Medico Filtered Smokii 


‘SEMUINE FILTERS FoR MEBICO PACKED 
ONLY IN THIS RED & BLACK BOX 


240 Buy War Savings Bonds and Stamps reguierly. 
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10-in. TILTING ARBOR SAW 


Has capacity up to 3%" depth of cut and a working surface 1090 
square inches with regular extensions, or 1395 square inches with 
special extensions, Distance in front of blade is 14%""and. from 
Dlade to rip fence with regular extensions 17”, or 25” with special 
extension providing greatest possible utility. Gast iron table top 1s 
made of close grained seasoned gray iron heavily ribbed with an ace 
curately ground and polished surface. Motor mounting {s designed 
for most Standard Motors, Has many other special features, 


SEND FOR LATEST DURO CATALOG 
For full details mare the DURO 10-Inch Circular Saw send for 


f 
i 
; 


DURO TOOLS erecs ie 


MACHINE TOOL DIVISION ae 
ALSO MAKERS OF DURO HAND TOOLS 


seevecces see 


YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


cost LENSES 


Big 10 Page Project and Idea Booklet wi 
all’ sets—deseriben muccesstul developments —potn 
the way fo new experiments. 
[ALL LENSES NEW, finely cround and polished. 
edges Very sliehtiy.chigoed—A. SALVAGE BARGAIN! 
Set No. 304-N “Our Advertising Special” 15 Lenses for 
$iieS" penton, or inating Soar own powerful fel 
Fa ig peony eo 
Stereoscopic viewer, ground glass aad eal angie foc roca 
perimental optlcn. portraits 
‘Copying, ult cloeacup shots. and many. 


You heve enjoyed such good 
‘and long life from your AC Fi 
because of the quality that is built in, 
from design to finished pump. 
‘You will continue that performance and 
quality if you insist on an AC when you 
eed @ new, or a rebuilt, fuel pump. 


iany ot 
Set No, 205-N, “The 


“The variety of lenses 
jou, conduct countless experi 
Mente and Dulld a wide variety of optical equipment. 


JUST COMPLETED! 
50 Page Illustrated Idea Booklet “Fun With 
Edge ‘tenses Only $1.00. The Complete Hand 
Soscribing @ wide variety of exciting experiments and 
Valuable optical devices you can ‘bulld. 
PROJECTING LENSES 
We now naye ste for the opaaue picture 
‘projector des ip, iasue' of Popuise Sdience’ 


Limited Number! Hurry! 
EDMUND SALVAGE CO. 
27 W. Clinton Ave., Dept. 10, P. 0. Audubon, N. J. 


“eS 
BUY WAR BONDS + BRING VICTORY QUICKER 
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vas ast 


"OUR WET CELLAR 
made 


From the INSIDE 


ON’T tolerate cellar dampness another 

season. Once and for all seal up the 
cracks and holes and porous spots through 
which water or moisture seeps. Do it with 
Smooth-On No. 7 Iron Cement, made for 
water-proofing cellar walls and floors. You 
don’t have to wait to get help—you can do 
it yourself—quickly, inexpensively. 


Anyone who can handle a paint brush 


can apply Smooth-On No. 7. Goes on like 
paint, hardens in about 24 hours, on wet or 
dry surfaces, 


Use Smooth-On No. 7 also to waterproof 
stable, garage, out-house, wash-room, cis- 
tern, swimming pool, fountains, troughs, 
septic tanks; to repair and even concrete 
floors. Ask at the nearest hardware store— 
if they haven't it, write us direct. Sold in 5- 
Ib., 25-Ib., 50-Ib, and 100-Ib. sizes, 


FREE Smooth-On Repair Manual 


Full directions for water proofing cel- 


. Fi 
diagrams. Use the Coupot 


MAM THIS TODAY === 


satan S70 Communitae Avene, Sersey City 4, Wt. 
Wesa tei! Please mail me my copy of your Manual 


iy 


ath. 


Dott wit SMOOTHON 
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Piast 


IT CO., INC. 
Cincinnati 29. Ohio 


ONLY 
fete) 


Post 
PAID 


REED MICROMETERS 


0-1” reading in 1/10,000" 


One of America’s finest 


| ON THE ROAD TO VicTORY 


4 0 thousands of HULL COMPASSES, 
Yrarlime improvements wil make avaiable 
instrument for the Toa 
‘Vacatlonland after Victory. 
HULL MFG. Co. 
P. 0. Box 246-4, WARREN, OHIO 


=> 
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Two. More Champs 


LOUISVILLE SLUGGER 
HALL of FAME 


# The peronal autographs of 
Tike "Stan Mustang. Ru 


batters 
tan Musial idy “York are 
found only on Genuine {oor Sieg 

ike the Champs before 
wane thal crowns and 


UGGER BATS 


FOR BASEBALL & SOFTBALL 


STOP RADIO STATIC 


‘The ALL WAVE radio filter is guaranteed to 
t perfect radio reception. limit 


Halsted, Dept. AW-310, Chicago, Ii. 


ELECTRICITY FOR ANY JOB 


a ANYWHERE 
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America’s greatest lig planes 
In every inch and (a 
planes were devel- 

oped to outmatch the 

fier 

es and devarating fire power! r- fot 
lowed the miracles of production-in-volume 
Snap-ons help build them! "To speed count- 
less operations on production and assembly 
where working space is highly restricted, the 
superior flexibility, strengeh and powerful lev- 


Snap-on Tools help build 

every ounce, our sleek 55 

and deadly fighter 

finest the enemy can o} 

.. «in speed, battle-worthi- 

= «to the everlasting credit of America’s 

aviation industry! 

lines, Snap-ons are standard tool equipment. 

In “tight” places and difficult applications, 

erage of Snap-ons save precious time, pro- 
duce better work. 


«+. and 
Snap-ons help 


Efficient maintenance on far-flung battle fronts call 
kits of cools identical with those used 
“on the line”. At depots, hangars and bases around 
the world, Snap-on tools are on the job! 


| SNAP-ON TOOLS CORPORATION, Kenosha, Wis, 


2 
8 
5 
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SHIP 


MODELS 
ILLUSTRATED 


wiih a sride te 


© 


ania 


@avNd NOSSIH 
SSvd NV) 009 ON 


Marine Movet Co. DUT. pg New YORK CITY 


LOOK for New Post-War 
WITTE seins" 


aias 


NOIHSND S.11 


| 


<q 
3 
s 
r 4 
° 
a 


—=— 


41 INOWS NOA NILJO MOH YILLVW ON | 
%|INOZ IVLIA SIAOUd 1SI1 JIHDYINGNVH 


WITTE ENGINE WORKS 
YOU CAN BUY MANCANSAS CITY, MO UsSc A. 
The Things You Want r 
When the War Is Won 
If You Save Now in 


WAR BONDS [EPAGES GRIPSPREADER MUCILAGE 


JEPAGES WHITE PASTE 


[, ee: GUNS & 
a <= WORDS 


Irth vet data for expertene 
ould have a copy. A Big Valu 


STANLEY TOOLS **: 


PRODUCTION “AWARDS” 


ret on mare of Joba tn 


a — 
SEE DREMEL MANUFACTURING CO.’ De 


ORBITAL MOTION 


MAKES STERLING SANDING BETTER THAN 
HAND OR ORDINARY MACHINE SANDING! 


tion! 


STERLING 
1000 rorase SANDER 


Superior to hand-of ordinary 
quality and speed, Orbital motion of Stet 


Produces a unilorm extra-smooth surtac 
‘nd plastics, 


1000 covers the entire range of abrading from 
pping and finishing. Ops 
fturdy construction—lo1 


‘AA-4 or better required. Write i 


COMPLETE RADIO 
PARTS CATALOG 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


the most complete, up- 
available! It coneains late 
electronic parts available 
eplacement—plus everything in war training ki 
and equipment! Whatever you need—you'll save time by 
getting in touch with ALLIED frst, Send for this big 
free catalog today. 


Radio Builders’ Handbook No. 37-750, 
‘Simplified Redio Servicing Ne. 37-755, 
Radio Data Mandbock No. 37-754. 
Alll Six Books No. 37-799. .75¢ 
ALLIED RADIO COR! 


1833 W, Jackson, Dept. 7-0-4, Caleaze 7 
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MODERN 
SHOP 
EQUIPMENT 


Precision gives our men the winning 
edge . .. in gunfire . . . in bombing 

« in all types of weapons and equip- 
ment. That's why we're proud to report 
that Adas Machine Tools and their 
operators are delivering precision pro- 
duction that really counts! In hundreds 
of plants, Atlas Shapers turn out mil- 
lions of vital small parts that turn up 
in key spots on weapons of all kinds 
on all fronts. 

Remember Atlas . . . for lathes, 
ing machines, shapers, and drill presses 


for YOUR shop . . . after 
the war! ATLAS PRESS 

CO., 455 N. Pitcher Street, 
Kalamazoo 13D, Michigan. \-* 


BUY = 
blebs -FOR A NEW Gtk, SHOP 
Ow AFTER THE WAR 
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WA. with KEENER 
’ TED 
saftn, FASTER IMPOR 
Xatzonnaves! MEERSCHAUM 
You, too; * Sorin Genuine 
i he ax, EXPERT Mod cles $195 
Make Model 
Planes for 
Uncle Sam! 


s 
SACHS Lauter NY. 


5435 Myrtle Ave. Broo 


ALL TYPES 
FOR MORE TOOL 
MILEAGE 


WORLD’S LOWEST thite DROP FORGE & TOOL - 


ADDING MACHINE “zr STALE: 
: bh ig 
inne COLOR CONCRETE WITH CHEMICALS 


‘A Dusiness of your own. Big money making Hollywood Style 
out Wishing-Wwells, stuccos 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 441 P.O. BOX 1118 CHICAGO, ILLINOIS 


STEEL MEASURING 


y 
fo KEUFFEL & ESSER C 


HOBOKEN, N. J. 


A. 


Tha 


one 


22GZ-T82-AYEW 


YOUR INVITATION 


SPEAKER HEATABS! | 


Cookit 


Hloatans 


venifold-—for 
ng, bantiag, 
tonstvely 18 


fil hninehew of tho Armed 


Borvice, all over the world 


TABLETS OF 
concentrated 
HEAT 


FIXES 
NICKS 
FAST! 


Dents and nicks can be 
filled in quickly with 
PLASTIC WOOD! 
Handles like putty; 
hardens into wood. At 
Paint, Hardware, and 
10¢ Stores. 


HOW TO OBTAIN 
SHOP TOOLS 


at the earliest possible moment and 
PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 


IN WAR BONDS. 


‘Thickness Planers 
Write today for folder on the 


asafe, convenient plan for forward-looking 
shop men and home craftsmen. 
ith manufacturers now engaged 100% 

in war production, the pent-up demand for 
shop tools is tremendous, You can avoid 
prolonged waiting for your tools, or the 
necessity of buying something less satisfac- 
tory, by reserving a preferred delivery 
position now. Use this convenient coupon 
to get details. 
BOICE-CRANE CO. 
944 Central Ave., Toledo, Ohio 

Please send, without obligation or cost, detailsof the 
Bolce-Crane Burehane Priority Plan, together with & 
copy of your eatalog on thop tooln 


NAME. —— 
STREET. a — 
cry. _ 


BENJAMINE =| 


H-C PELLETS ARE AVAILABLE 


at dealers or direct. Cal, .22 and Cal, .177, Production of 

njamin Air Rifles and Benjainin. Atr Pistola 

id for the duration as our facilities are 

Sheaged in War Work. WRITE FOR OUR ILLUSTRATED 
SHice LisT and BUY MORE WAR BONDS. 

JENUAMIN AIR RIFLE CO., 811 Marion St., St. Louis, (4) Mo. 


Prtraetar sna Gra 
ALLS for $ 


‘APRIL, 1944 


~ 


Standard 10" Slide Rule and Instruct 
[Gatcutatar for adding’ and subtracting up to 999, 


(00 cash '3) 
New "TRIG" 10" Side 
JTeanaperent Protractcr 


rin 


SPECIAL 


COMBINATION OFFER 


tle graduated 
ie. 


HEWIG CO., Box X-143, Grand Central Annex; New York City 


ppenctl—multiptying, proportl 
Recurate, white composition 
wales 
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NOW a OVYMAM/C Saves 
HEAVY DU VALUABLE TIME 
INDUSTRIAL WELDER and MONEY! 


‘This portable Dynamic Wel 
Fled Fight to the ‘ 


DESIGNED, TO DO. HIGH GRADE WELDING INEXPENSIVELY 


we Shalng™ xtrsciions Partisned. 
DYNAMIC WELDER CO., 13-AJ East 23rd St, Chicago 16, Ill. 


SYN-FLO. BOTTLENECK BUSTERS 


ite 


Finishes walls like TILE 


Finishes woodwork like 
PORCELAIN 


‘This is really it! Modern science has pro- 
duced this new white PLASTIC coating If 
you apply with a brush. Tt actually has 
the same chemical properties of genuine 
molded plastic products 
‘A BRUSH-ON PLASTIC 

With an ordinary brush you flow. this 
coating on your woodwork and it dries to 
@ smooth porcelain finish—hard, water 


Proof, -abrasion.-resistant—stays. brilliant AMERICA’S UNBEATABLES 


‘You won't have to wait until after the ‘Yes, all the wheels in our line are small, but powerful 
war foF this new, ‘selentife. plastic. dlse and'switt tools of war doing thelr stutt day im and day 
covery. Limited quantities now available, JJ cut—“making it possible to speed through everything 
MONEY-BACK GUARANTEE that requires precision internal or external grinding, 
One gallon SYN-FLO Liquid Plastic witt polling and barring Set hte 


tough, long li 
dependable, Over 
300 sizes, styles 


WPB approval, 
we specialize on 
wheels” indiam, 
and under for 
the duration, 


cover walls of average room. Send only Sights, planes, tanks, guns, Intri- 
$3.95 for full Gallon SYN-FLO with 5} ite instr = 


cate instruments, ete, 
cial Thinn sprees Prepaid. Will eet as 


C.O.D. if desired. Hondee Tool of 1001 Uses and Hie™ -coyntlt 
LIMITED SUPPLY AVAILABLE Power Grinders aro still available “MYaiS/ 
TO PUBLIC NOW. ORDER-AT to all who have priorities. cern 
‘ONCE! FREE ILLUSTRATED CIR- loti for Bree Catalog. 
‘CULAR ON REQUEST, Send for Free Catalog. 


SUPERIOR PAINT and VARNISH WORKS CHICAGO WHEEL & MFG. CO. 
2258-2274 N. Elston Ave., Chicago 14 [iM UMmm—ausa locas 


CRAFTSMEN—STOP RUST WITH 


@ FIENDOIL © 


ey fo er MeCAMBRIDGE, & McCAMBRIDGE CO. 
ea wood lets seas Itimere 
OTTAWA MFG. CO. 401 PINE ST. OTTAWA, KANS. 


FOR THE : sass quan wunren 
DURATION 4 ee 


WEAR BASS MOCCASIMS \w~* 


pe nan P 
WISDOM 


How to repair or assemble 
outdoor furniture 


‘F YOU GLUEallthe 
joints‘on your out- 
door furniture they 


Dapliable plage ttteames aI teed for ae tie | 
lus Plate enue eg eee fe 

Say act 

\. with ‘the fingers 
ee eas 


A good plugger-upper ® Permanent £1 
Seals cracks in plaster wood or metal 
d. woodwork, © Plugs leal 
< bathtubs, toilets, 
wundry tubs, etc. 
Makes good packing 
and gaskets 
to a roll, At your 


But be sure you 
use a waterproof, 
moldproof glue like 
CASCAMITE Resin 
Gl ie. Here's what 
todo: 


1. Be sure that all joints fit snugly and that 
all joint surfaces are smooth, 

2. Make a standard glue mixture with CASCA- 
MITE powder and cold water. Directions are 
on the container. 

3. Apply glue to joints and ‘put under strong 
pressure using clamps, screws, or nails. 


Why Cascamite does a better job 


It's waterproof and moldproof. Rain or mil- 
dew cannot weaken the insoluble Cascamite 
bond. 

It’s stronger. By actual tests, joints made with 
Cascamite are strong as the wood itself—even 
after prolonged soaking in water. 

It’s stainfree. Cascamite doesn’t stain or dis- 
figure light woods. Remember this when you 
want to do some fancy veneer work. 

Get Cascamite Resin Glue—and Casco Casein 
Glue, for indoor gluing—in 104, 25¢, and 
larger sizes, at hardware stores everywhere. 


Keeps out di 
and vermin. Stops ¥% 


About, 80 fe 
dealer's, oF $1.25 postpaid. 


Send for Circular 


UP 1/2" LATHE CAPACITY TO 3/4”... 
AN INCREASE OF 50% WITH THE NEW 


SPEEDICHUK ond 


GENERAL DIE-STAMPING-TOOL COMPANY 
265 Canal Street * Wew York 13, W. Y. 


Send post card today for free 
Casco Project Booklets and <== 


80 household gluing hints. 
Address: Casein Company of 
America,Dept.PS--44,350 Mad~ 
ison Ave., New York 17, N. 


CASCAMTITE 


usTic ADHESIY 


goal 
“3-IN-ONE’ OIL 
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(Plan Vow ror post-war propuction 
eS Co 


While producing for war till America’s 
No. 1 job—the time to look ahead to the g 


est era of peace-time production is now. Or- 


derin machine tools immediately is 


the 
duction. Early delivery means quicker recon- 


irst step in reconvert 


g, to peace-time pro- 


version—a very important competitive factor. 
Where future-planning includes new lathe 
rks offers a 


tical post-war priority plan. You can place 


equipment, South Bend Lathe V 


your order now for any South Bend Lathe. No 


deposit or down payment is required. We ask 
only that your order be placed in good faith. 
acknowledged 
by a numbered Post-war Priorit 


Each order received will | 
Sertifica 
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When civilian production is resumed, lathe 


orders will be filled as nearly as possible in the 


order established by the certificate numbers, 

jay’s prices will apply unless conditions be- 
yond our control necessitate changes. The or 
der may be cancelled at any time. All South 


3end Engine Lathes, Toolroom Lathes, and 
Turret Lathes, embodying improvements de 


veloped to meet exacting war production re 
quirements, will be available. No revolutionary 
changes in d 

ate this effective plan that will help 


your post-war position, Write now 


n are contemplated. 


Tnvesti 
strengthe 
for full de 


and a copy ¢ 


of our Post-war Priority Plan 
> 100-C, 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS 


SOUTH BEND 22, INDIANA 


dA 
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